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DETROIT 


Wang (1923) and Slonaker (1924) have shown that female 
rats are most active when the prime sexual life. Before 
puberty, and after the changes the ovaries due old age 
have begun, the female rats are much less active. Wang showed 
1923 that this restless activity was due stimulus arising 
from the internal the ovaries. removing both 
ovaries found the activity was reduced per cent. 
During pregnancy, and lactation the great 
restlessness was not present. 

Male rats are not nearly active female rats, according 
Slonaker, Wang, Hoskins, Durrant and Wang, 
Richter, and Guttmacher (1925) made ovarian transplants into 
castrated male rats and, the which the transplants 
lived, the activity the male rats the same degree 
normal for female rats. These transformed males showed 
even the and decrease activity which Wang 
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(1923) and Slonaker (1924) have 
female during oestrous 


Durrant (1925) tried cause activity 
tomized rats feeding them glycerine extracts hog ovaries. 
The results were negative, probably due the fact that extracts 
ovarian follicular hormone have little when given 
mouth, Allen and Doisy (1923) have reported. Glycerine 
extracts whole ovaries will cause oestrus spayed rats when 
injected subeutaneously, has been demonstrated this 
laboratory. 

ovarian transplants will cause increased activity cas- 
trated male rats, seemed almost certain that potent prepara- 
tion ovarian follicular fluid, which was known cause oestrus 
when injected into spayed rats, would also make them restless 
and more active. became interested this problem 
for hoped this would furnish means standardizing the 
potency extracts ovarian follicular fluid which were 
making that time with our colleague, Mr. 
Adrian Thomas. have made several experiments the 
intervening two years and have demonstrated that preparations 
ovarian follicular fluid increase the activity ovariectom- 
ized rats. experiments must run over several months 
complete and have not been able report 
this work before now because accidents have happened our 
rats and interrupted the experiments. the first experiment. 
which one our earlier extracts containing preservative was 
injected, the dose the preservative was great enough kill the 
rat. another experiment the normal control died pnen- 
monia before the experiment had been completed. 

The experiment reported this paper subject the just 
criticism that only one rat used show the effects injections 
the ovarian follicular hormone. say, however, that 
the results reported are confirmed every detail the other 
experiments which have made during the last two years. 

The voluntary activity, which index the restlessness 
rats, has been determined counting the number 
tions which the rats turn revolving which they are kept. 

The revolving cages which have used these experi- 
ments are similar those Stewart (1898) and 
Slonaker (1907, 1908). They differ size and arrangement 
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from those used Richter (1922), Wang (1923), Durrant 
(1924, 1925), Hoskins (1925, and (1925). 
The proper cylindrical, inches diameter and 
inches long. The ends are made galvanized sheet iron and 
the periphery wire cloth, meshes the inch. The 
mounted brass bearings and turns very easily fixed axle. 
one end the cage small against which bears 
pin projecting from the arm Veeder revolution counter. 
Revolutions the cage either direction are thus recorded 
additively the revolution counter. From the stationary axle 
are suspended the nest box and water dish and food dish. The 


Fig. cages with revolution counters running 
rats. 

nest box made galvanized iron inches. The food 

and water dishes are also made galvanized iron 

inches. Figure photograph three cages grouped 

show the details construction. 

During the experiment the three cages are placed end end 
table. They are kept the laboratory which fairly 
uniform temperature between 20° and 30° maintained. 
The that three men are moving about the laboratory during 
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working hours seems make appreciable difference, the 
rats sleep most the daytime and their running night. 
The rats have food and water all times. The food 
the Sherman rat ration (Sherman and Campbell, 1924), the 
similar formula given the X., page 469, which con- 
sists whole wheat flour per cent, whole milk powder per 
cent, and sodium chloride per 


EXPERIMENTAL PROCEDURE 


Three healthy female rats practically the same size and 
the same age (about days) were put the revolving 
They were kept under observation for twenty days, and the num- 
bers revolutions that they turned the cages were recorded 
for each twenty-four hours. The two rats which were most 
the 20-day period were spayed and the other was kept 
After another observation period twenty- 
two days the less active spayed rat was chosen for injections 
ovarian follicular hormone and the more active was kept without 
treatment spayed control. 

Injections one our preparations ovarian follicular 
hormone were given proper intervals cause oestrus 
the spayed rat every days. this way the spayed rat 
was kept going through regular oestrous cycles, the same 
normal female rat. The preparation ovarian follicular 
mone used was the same throughout the whole experiment. 
was made our colleague, Mr. Tendick, and aque- 
ous, colloid solution the emulsoid type. put 
ampoules and sterilized the Each centi- 
meter the extract from ce. fresh follicular fluid, from hog 
ovaries. Each centimeter contains Rat Units activity, 
one Rat Unit being the minimal amount necessary cause typ- 
oestrus spayed rat 140 grams weight. This the 
Rat Unit originally adopted Allen and Doisy (1923, 1924). 
mentioned previous article (Bugbee and Simond 1926), 
believe our aqueous solution more effective causing oes- 
trous spayed rats when given eight injections, daily 
two days. 

examination vaginal smears determine the stage 
the oestrous cycle have noted that the greatest number 
revolutions the revolving cage the morning after 
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the rat has passed through stage the oestrous This 
means that female rat most restless and active when she 
heat. This fact has previously been recorded Wang (1923), 
Slonaker (1925), Durrant (1925), and (1925). 

Figure the record activity the normal female rat, 
No. 227, from about days about 218 days age. 
normal female rat and shows the varia- 
tion activity. 


Normal 


April May June 


Fig. 2. <A record of the voluntary activity of a normal female white rat from 
about 60 to 218 days of age. 


Figure record the activity rat (No. 228) 
the same age the other two rats, before and after ovariectomy. 
will noted that the record activity the spayed rat does 
not show the extreme regular variations that the record 
the normal rat shows. This was the most active rat the 
three before ovariectomy, and did not show great reduc- 
tion activity after ovariectomy usual according Wang 
(1923) and Durrant (1925). Table shows the periods into 
which the experiment divided and the special treatment which 
each rat received during these periods. The average daily revo- 
lutions each period are shown. The number Rat Units 
ovarian follicular hormone injected into rat No. 236 are given 
detail. 
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Spayed 
Treatment 


Ovariectomy 


30 9 10,20 30,10 20 30,97 19 
Jan Feb March April May 


A record of the voluntary activity of a white rat before and after 
ovariectomy. 


TABLE 


Jan. 20 to | Feb. 10 to Mar. 4 to Apr. 2 to May 5to | May 29 to 
Feb. 9 Mar. 3 Apr. 1 May 4 May 28 June 27 


eb. § 
(20 days) 22 days) (29 days) (33 days) (24 days) (30 days) 


Rat Normal Normal Normal Normal Normal Normal 
No. 227 | Notreat. | Notreat. ; No treat. No treat. | No treat. No treat. 
(Av. rev. | 


per day) 2127 3954 4230 3845 4983 4206 


Rat Normal Spayed 
No. 228 | No treat. ; No treat 
(Av. rev. 
per day) 4145 3290 3768 2246 2780 2330 


Spayed Spayed Spayed Spayed 
No treat. No treat. No treat. No treat. 


Rat Normal Spayed Spayed Spayed Spayed Spayed 
No. 236 | No treat. | No treat. '!3-2 inj.4R.U.| Notreat. |5-3 inj. 8R.U.| No treat. 

3-6 S8R.U. 

3-12 4R.U. 

3-13 4R.U. 

3-17 

3-18 4R.U. 

3-23 

3-24 

3-29 4R.U. 

3-30 


16R.U. 


144R.U. 
(Av. rev. 
per day) 2528 1054 4194 1210 3066 


Horizontal Lines—Averages revolutions per day during the periods over 
which they extended. The periods are explained in Table. I. 

Rats not in revolving cages for 24 hours after ovariectomy. 

Revolutions not read on Sunday, Feb. 21, so the figures for Feb. 21 and 22 
are the average for two days. 

All three rats are about the same age and weight. 
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Figure shows the record activity rat No. 236 
before and after ovariectomy. was the same age and size 
the other two rats. will noted that showed decrease 
per cent average daily activity the days fol- 
lowing ovariectomy. the next period days injections 
ovarian follicular hormone were given intervals and 
oestrous produced the ovarian follicular hormone, and 


*236 Spayed 

Follicular Treatment follicular Treatment 

9000 Fluid Fluid 


Ovariectomy 


Fig. 4. <A record of the voluntary activity of an ovariectomized white rat which 
received injections of a preparation of ovarian follicular hormone. 


the record revolutions was read the morning after 
vestrus had have considered the period injection 
begin days after the beginning injections. Moreover, 
the oestrus effects last for hours more, have con- 
sidered the period injection last for days after the last 
injection was given. the injection period days (Mareh 
April inclusive) Rat Units ovarian follicular hor- 
mone were injected, shown detail Table This caused 
variations activity (Figure 4). The average daily num- 
ber revolutions increased from 1,054 4,194, increase 
298 per cent. 

Next followed another rest period days without injec- 
tions, during which time the activity the rat decreased 
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low level, average 1,210 revolutions per day, decrease 
per cent. 

second injection period days followed, during which 
time large doses ovarian follicular hormone were given. These 
are shown detail Table The hormone 
inerease activity this period, the average daily activity 
rising 3,066 revolutions, which was increase 153 per cent. 


final rest period days without injections followed. 
During this time the activity the rat sank the low level 
754 revolutions per day for average. This was decrease 
per 


will noted comparing Figures and that both 
the normal control and the spayed control showed 
activity during the two injection periods, although not the 
same degree did the rat which was injected. This effect 
due, doubt, the fact that the three were very 
together and the two controls were stimulated hearing the 
other eage revolving. 

Both the spayed rats were killed the end the 
ment and carefully examined see any traces the ovaries 
had been left after the operation. both animals the uterine 

horns were atrophied and traces ovaries could 
rat No. 236, which had received the injections ovarian folli- 
cular hormone, the uterine horns were slightly larger than the 
rat which had not had any injections. this connection may 

mentioned that another experiment gave spayed rat 
injections ovarian hormone every week for nine 
months after ovariectomy and then killed the rat during 
artificial heat period and found apparent atrophy the 
uterine horns. 


DISCUSSION 


the present experiment will noted that during the 
first period injection Rat Units were given over interval 
days. During the second period injection 144 Rat Units 
were given over interval days. spite the fact 
that three times great dosage was used the second period 
injection had been used the first period injection, 
the reaction was not great. This demonstrated quite clearly 
that the activity reaction ovarian follicular hormone not 
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quantitative reaction, least can say with assurance that 
three times the dosage does not produce three times much 
voluntary activity. 

The fact that the ovarian follicular hormone does not act 
quantitative manner leads believe that does 
stimulate themselves, but rather that increases the irri- 
tability the whole nervous system. One has only watch 
female rat heat observe that she more irritable and that 
all her movements are quicker than other times. normal 
heat the basal metabolic rate not dogs, but the 
nervous irritability Kunde (1923) has 

there was increase the during rut, 
but two the periods there was decrease from 3.4-4%, 
while the one period shows change. This precaution should 
mentioned making metabolism determinations dogs 
was difficult get Dog No. perfectly quiet the be- 
ginning the rest period. She seemed unusually alert and 
respond the least movement about her.’’ 

Evidence bearing this point also furnished experi- 
inents which ovaries have been removed. Such spayed ani- 
inals are sluggish, but doubtful the basal metabolie rate 
reduced the ovariectomy itself (Lusk, 1925). 

Hoskins (1925, has shown that male rats 
tion reduces the voluntary activity. observation 
farm animals that reduces the male. 
Such males, for example, the horse and the ox, are 
able work apparently well before operation. recent 
article (Bugbee and Simond, 1926, have reported 
tion experiment dog which adds evidence that presented 
other investigators that castration itself does not reduce 
the basal rate any considerable extent. 

Gans and Hoskins (1926) have this investigation 
the influence the testes down the muscle-nerve combination 
normal and rats. They report that the absolute 
strength the the same both groups. The total 
work performed the castrated animals was considerably less 
than that performed the normal animals. Their experiments 
the whole indicated that the sluggishness castrated animals 
could aseribed lessened efficieney the muscles. The 
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castrated animals showed increased fatigability which could 
ascribed the lessened muscular efficiency, per se, but 
more likely due inadequacy supporting functions, such 
respiration. 


This whole subject the influence ovaries and testes 
metabolic rate, activity, muscular efficiency, body growth, mental 
development and nervous irritability extremely interesting 
both from the standpoint the solution some the mysteries 
physiology and also because its practical value thera- 
applications man and lower animals. 


present have under way experiment with male rats 
into which shall ovarian follicular hormone see 
the female hormone will have the same stimulating influence 
the male does the sex which naturally belongs. 
Wang, Richter and Guttmacher (1925) have proved that success- 
ful ovarian transplants will stimulate activity castrated male 
rats. our experiment hope show that the hor- 
contained follicular fluid which responsible for this 
stimulation. 

ton, Direetor the Biological Laboratories, for his interest and 
help which have made possible for carry this work. 


SUMMARY 


Normal female rats, the prime life, have periods 
greatly activity which are coincident with heat pe- 
riods. 


These periods activity are not found 
ovariectomized rats. 

The voluntary activity ovariectomized rats much 
iess that normal female rats the same age. 


Injections extracts ovarian follicular hormone, 
proper and proper intervals, into ovariectomized rats 
artificial heat periods which the voluntary activity 
the same normal heat periods normal rats. 


Repeated injection extract ovarian follicular hor- 
more increase the total voluntary activity ovariectomized rats 
during the period injection, but when injections are 
tinued the voluntary activity decreases its former low level. 
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THE EFFECTS INJECTIONS OVARIAN FOLLI- 
CULAR HORMONE BODY GROWTH AND 
SEXUAL DEVELOPMENT MALE 
AND FEMALE RATS 


EDWIN BUGBEE AND ALFRED SIMOND 
From the Medical Research Laboratories Parke, Davis Company 


DETROIT 


recent article (Bugbee and Simond, 1926) reported 
that injections ovarian follicular hormone increase the activity 
ovariectomized rats. interest know whether not 
this stimulating hormone affects other bodily functions the 
same way. particularly interesting know stimulates 
body growth and brings about precocious sexual maturity 
young female rats. have used both male and female rats 
this experiment determine whether not the female 
hormone exerts any effect normal males and castrated 
males. 
EXPERIMENTAL PROCEDURE—FEMALE RATS 


Twelve female rats, about six weeks age, nearly the 
same weight, were selected for the experiment. Six these 
were ovariectomized. one week they had apparently com- 
pletely recovered from the operation. The twelve rats were then 
grouped follows: 

Series normal female rats for controls, not 
given any treatments. 

Series normal female rats given injections 
ovarian follicular hormone. 

Series spayed rats for spayed controls, not 
given any treatments. 

Series spayed rats given injections ovarian 
follicular hormone. 

The twelve female rats were kept one cage which were 
three male rats about seven months old. 

Sexual maturity the female rats was judged the 
date birth young. The rats were weighed once twice 
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week. They were given the Sherman rat ration (Sherman 
and Campbell, 1924), the similar ration given the 
page 469, which consists whole wheat flour per cent, 
whole milk powder per cent, and sodium chloride per cent. 

The rats Series and Series were given 
injections ovarian follicular hormone. The preparation was 
made our Mr. Tendick. was aqueous, 
ampoules and sterilized the autoclave. Each centimeter 
had the rat units, rat unit defined Doisy, 
Allen and their associates (1924) being the minimal amount 
necessary cause oestrus spayed rat about 140 grams. 
Each rat was given daily, Sundays, for four weeks 
received rat units all. 


Series Series Series: 


Treatment Injections 


Young Mar28 


7242 
Feo. March 


Weight curves normal female Weight curves spayed rats. 
rats. 


GROWTH FEMALE RATS 


Figures and show the weight curves the individual 
rats grouped series. noted glance that the 
normal rats which received injections ovarian follicular hor- 
mone (Series did not grow well the normal rats which 
did not receive such treatment (Series A). Also the spayed 
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rats which received the injections (Series did not grow 
well the spayed rats allowed without treatment (Series 
C). These individual weight curves show that one rat each 
series which received injections (Series and lost 
able weight the latter part the experiment. These rats 
acted sick and postmortem examination were found have 
pneumonia. The injections were probably not responsible for 
the infection have evidence that such injections lower 
resistance. 


Figure shows the weight curves the average weights 
the three rats each series. and show the weight 
eurves Series and when the sick rats are left out and the 


Average Weight Each Series 


Series A-3 Norma! Rats, Ne Treatment 
Series B+3 Normal Rats, 24 Injections 


Series C-3Spayed fats, No Treatment 
Series D* 3Spayed Rats, 24 Injections 


8'= Sich Rot Omitted from Series B 
Sich Rot Omitted from Serves D 


A Young Born Mon 28 28, 27 
B Young Born April 13,5 


March 


Fig. 3. Weight curves of average weight of female rats in each series. 


average taken the two remaining rats each series. 

will noted that the spayed rats which did not receive 
any treatment (Series showed the highest average weight 
until the normal control rats (Series became pregnant. 
advanced the weight the young added that 
the mothers made Series surpass Series 


The average weight the rats which received injections 
ovarian follicular hormone was continually nearly equal 
the normal females, Series and the spayed ones Series 
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This would seem indicate that such large doses ovarian 
follicular hormone were given the spayed rats that there was 
chance for them become ‘‘fat also seems 
show that excessive doses ovarian follicular hormone, when 
given normal female rats, causing condition hyper- 
ovarianism, counteracts the tendency towards obesity. 


SEXUAL DEVELOPMENT FEMALE RATS 


The normal rats which did not receive any treatment (Series 
gave birth young March 28, March 28, and March 29. 
The normal rats which received the injections ovarian folli- 
hormone (Series gave birth young April April 
and April This indicates that the ovarian follicular hor- 
mone did not cause precocious development all parts the 
female genital organs. can easily demonstrated imma- 
ture female rats weeks age that injections ovarian 
follicular hormone cause opening the vagina and the changes 
the vaginal mucosa oestrus. Evidently, how- 
ever, there lacking part the mechanism reproduction 
until maturity reached. This experiment not extensive 
enough warrant the conclusion that the injections ovarian 
follicular hormone delayed the development powers re- 
production. 


EXPERIMENTAL PROCEDURE—MALE RATS 


Twelve male rats about three weeks age and nearly 
the same weight, were selected for the experiment. Six these 
were castrated. three days they had apparently recovered 
from the operation and the incisions had nearly healed. The 
twelve rats were then grouped follows: 


Series A—3 normal rats for controls, not given any 
treatments. 

Series B—3 normal rats given injections ovarian 
follicular hormone. 

Series C—3 castrated rats for controls, not given any 
treatments. 


Series D—3 castrated rats given injections ovarian 
follicular hormone. 
The three normal males and the three castrated males 
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which treatments were given, Series and Series 
were put cage with six female rats about two months old. 

The three normal males and the three castrated males 
which injections were given, Series and Series were 
put with six females about two months old. Sexual 
maturity the male rats was judged the date birth 
young their female cage-mates. 


The rats Series and Series were given subeutaneous 
injections ovarian follicular hormone daily, except 
Sundays and holidays, from November 16, 1925, until February 
1926. The preparation ovarian follicular hormone was 


Series Series 
Normal Male Rats Normal Male 
Treatment Injections 


HARUN IA Bil IS 43 (92327 1418212429 WIS 2226292 


Fig. Weight curves normal male Fig. Weight curves normal male 
rats, no treatment. rats injected with ovarian 
follicular hormone. 


similar that already mentioned. Several lots varying 
potency were used but every case all six rats were given the 
same preparation the same time. Each rat received in- 
jections having the total potency rat units. 
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GROWTH MALE RATS 


Figures and show the weight curves the indi- 
vidual rats grouped series. very apparent from inspec- 
tion these curves that the normal male rats which received 
the injections ovarian follicular hormone (Series did not 
grow heavy the normal rats which treatments were 
given (Series A). The castrated rats which received injections 
(Series are plainly not heavy the castrated rats left 
untreated (Series C). 


Series Series 
Male Rats Male Rats 
Treatment Injections 


Jan. feb. Dec. Jan. Feb. 


Weight curves of castrated rats, Fig. 7. Weight curves of castrated rats 
no treatment. injected with ovarian follicular 
hormone. 


Figure shows the weight curves the average weight 
the three rats each series. The castrated controls (Series 
are the heaviest all. Next come the normal controls (Series 
A). Next come the normal rats which received injections 
(Series B), and the lowest all were the castrated rats which 
received the injections ovarian follicular hormone (Series D). 
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SEXUAL DEVELOPMENT MALE RATS 


The female cage-mates the normal male rats, which 
injections were given (Series A), gave birth young Feb- 
ruary 22, 24, 24, March and 

The female the normal male rats, which 
injections ovarian follicular hormone were given (Series B), 
gave birth young February 26, March and 12. 

Evidently the injections ovarian follicular hormone did 
not cause precocious sexual development the male rats. There 
not sufficient evidence, however, warrant the conclusion 
that the ovarian follicular hormone retarded sexual develop- 
ment. 


Average Weight Male Rats 
Each Series 


SeriesA* Rats, Treatment 
Series 3Normal Injections 


Series C-3 Castrated, No Treatment 
240} Series Injections 


Young, Born 
Feb.22, 24,24, Mar.2,3. 


Young, Born 


Nov. dec. Jan. Feb. 


Fig. 8. Weight curves of average weight of male rats in each series. 


DISCUSSION 


All the evidence obtained from the male and female rats 
this experiment indicates that injections ovarian follicular 
hormone into immature rats retards their growth. This 


A 
260 
4 
/ 
140 
120 
100 
60 
4 


BUGBEE AND SIMOND 367 


harmony with the commonly accepted ideas regarding the in- 
fluence the gonads body growth. the usual procedure 
for the stock raiser remove the gonads from animals raised 
for food purposes that they will grow heavier. consider- 
able portion the excess weight due deposits fat the 
tissues and other fat storage tissues. should 
expect that excessive gonad secretion, artificial 
would decrease the amount fat storage the body. 
Wang, Richter and Guttmacher (1925) have shown that 
tion causes male rats weight successful 
ovarian transplantation causes loss the excess weight. 
our results agree with theirs one draws the conclusion that the 
ovarian hormone secreted the ovarian transplants 
was responsible for the loss weight their rats. 


both parts this experiment the effect the 
ovarian follicular hormone sexual maturity judged 
reproduction, apparent that young were born injected 


females and the cage-mates injected males later than 
the corresponding controls which did not receive injections. 
first thought one might consider that the injections had delayed 
reproduction. The number rats used was small that 
definite conclusion not warranted. quite evident, how- 
ever, that the ovarian follicular hormone does not cause early 
attainment reproductive power. Brouha and Simonnet 
(1925) have noted that injections ovarian follicular hormone 
into immature animals cause development the vagina and 
uterus but not cause growth the ovaries. Allen and Doisy 
(1923) reported that sexual maturity involving possibly the 
development the secondary sexual characters brought about 
the hormone from the follicles but that consummation 
maturation some way restrained. 


Although have definite evidence may surmise 
that the maturity the ova not hastened injections 
ovarian follicular hormone, and that reproduction cannot take 
place until the ova mature the normal manner. 


Our experiment indicates that the ovarian follicular hor- 
mone not entirely specific female hormone, for has 
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effect male rats. reduced their weight the same way 
reduced the weight the female rats. 


evidence was found that the ovarian follicular hormone 
had any antagonistic action the male sexual apparatus. Ap- 
parently the injected males had normal masculine psychie reac- 
tions the presence the opposite sex. This evidence makes 
seem probable that there antagonism between male and 
female sex hormones. 


wish acknowledge our gratitude Dr. Hough- 
ton, Director Research and Biological Laboratories, for his 
help and encouragement during the progress this experiment. 


SUMMARY 


Ovariectomy causes young rats grow heavier than 
normal female rats. 


injections ovarian follicular hormone 
loss weight normal and ovariectomized female rats. 


Castration causes young rats grow heavier than nor- 
mal male rats. 


Subeutaneous injections ovarian follicular hormone 
eause loss weight normal and castrated male rats. 


Subeutaneous injections ovarian follicular hormone 
not male female rats reproduce earlier than nor- 
mal. 

Ovarian follicular hormone not entirely specific 
female hormone, for reduces the weight male rats the 
same way reduces the weight female rats. 

The drawn that the ovarian follicular 
hormone does not have any antagonistic effect the male sex- 
ual apparatus. 

seems probable that the male and female sex hor- 
mones are not antagonistic. 
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STUDIES THE THYROID APPARATUS. XXXVII. 
THE ROLE THE THYROID APPARATUS 
THE GROWTH THE THYMUS 


FREDERICK HAMMETT 


The Wistar Institute Anatomy and Biology, 
PHILADELPHIA 


INTRODUCTION 


The organs which serve the basis this study were 
obtained from the same rats the growth which body and 
part has been discussed the preceding papers this series. 
Table gives the observed mean weights for the several groups. 
Table gives the percentage increments the controls and the 
tests, and the percentage rate growth the tests terms 
that their controls for each the age series (23, 30, 50, 65, 
and 100 days). The charts make possible visualization 
the comparative response. The flat black columns represent con- 
trol growth (always 100 per cent), while the outline columns 
represent the growth the tests terms that their 
(T/C values). The pubertal and post-pubertal retrogression 
the thymus conditions thyroid and parathyroid deficiency 
extensive that the actual values are not conveniently repre- 
sentable chart. Hence the broken columns. The degree 
response not recorded, since the multiplicity figures 
fusing. These can found table Notwithstanding the 
partial inadequacy the charts this direction, they serve 
give visual impression the various inter-relations. 

The normal course thymus growth has yet plotted. 
This because the organ is, next the thyroid, the most sensi- 
tive all the organs the body dietary (1) and other dis- 
turbances. reacts thereto degree all out proportion 
the reaction the body whole. Its variability (the 
variability uninfluenced body size and the weight changes 
the other glands internal higher than that any 
other organ (save the thyroid) far studied. The value for 
the male and for the female 21.48+0.097, the 
adult (150 day old) albino rat (2). 
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There general belief that the thymus undergoes nor- 
mal ‘‘age’’ involution, distinguished from the ‘‘accidental’’ 
involution caused dietary and other disturbances. Exact 
proof for this belief lacking. This because individual 
lives life that completely free from physiological fluctua- 
tions, due disease dietary variations, which may well have 
produced ‘‘accidental’’ involution such degree that 
complete recovery therefrom has been impossible. not be- 
lieve that ever get autopsy thymus which can con- 
sidered the sense its having been throughout 
the life the individual free from disturbance, which 
sensitively responds. The only way which can get even 
approximately true solution the problem study 
growth laboratory animals raised under constant optimal 
dietary and environmental conditions, and continuously free 
from disease any kind. The high sensitivity the organ, the 
possibility its from the type involu- 
tion (1), and the general lack exact knowledge with regard 
its function, would seem make such study worth while. 


Hammar (3), who has probably studied this question more 
than any other single individual, states that ‘‘the old theory 
the age involution has—undergone revision the effect that 
the involution does not appear until puberty and that cer- 
tainly causes gradual reduction the parenchyma, but 
such way, however, that functioning parenchyma remains 
rule, even old (9) analysis his own data 
with those Jackson, shows that the thymus pro- 
gressively increases weight the albino rat puberty, 
when involution makes its appearance. data table (con- 
trol groups) show the same thing. Thus the first part Ham- 
mar’s conclusion substantiated. 


According Hatai’s the thymus undergoes pro- 
gressive loss weight after puberty. This general agree- 
ment with Hammar’s conception the age reduction thymic 
parenchyma But neither Hatai’s material nor that Hammar 
the ideal requirements postulated the preceding para- 
graph. For Hatai’s data were derived from rats sub-optimal 
diets, and Hammar’s from individuals subjected the various 
vicissitudes existence. 
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From table (control groups) evident, was pointed 
out earlier paper (5), that under the best conditions 
far developed for grcwing albino rats (6) the thymus, instead 
losing, gains weight during the post-pubertal growth period 
from 100 150 days age. This does not look like 
involution. The fact that growth four separate 


TABLE 


The Absolute and the Relative Rate Growth the Thymus the 
Several Groups Rats 


MALES FEMALES 


Thyroparathyroidectomized 
Serien | Thyroparathyroid e 


Control T/C 


G 
264.6 33. 138.3 


153.6 173.7 
39.6 —10.2 


—8s.0 —18.7 


Parathyroidectomized 


46. 


31.é 
—76.¢ 


*These figures are positive, because control growth being retrogressive, gives 
a percentage decrement instead of increment. The quotient of this into the per- 
centage decrement of the tests is necessarily algebraically positive in sign. The 


values represent the relative degree of loss of weight, notwithstanding, and are 
so charted. 


groups strengthens the probability that the thing real. 
seasonal can introduced explanation, since the 
material for each age series, well that for the 100 day old 
group, was scattered over several years collection. 

From data, which were obtained under conditions more 
closely approximating the ideal than those any previous 
worker, though conditions which still might improved from 


Test T/C 
29.5 21.3 
19.3 
—52.7 516.5* 
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the point view the thymus is, therefore, evident 
that although there thymic loss weight puberty, this 
recovered from and thymus growth continues into the young 
adult period. Whether thymus growth continues throughout life 


Chart 1 


THYPAR MALES THYPAR FEMALES 


Thymus-Body Weight Thymus-Body Weight 
(a) (B) 


Chart 1. This chart compares the growth of the thymus with that of the 
body in weight after thyroid removal at the stated ages. The black column in 
this and every chart is control growth and is always 100 per cent. The first 
column of every pair is the growth of the thymus in the test animals in terms 
of that of the controls. The second column of every pair is the growth of the 
body in weight of the test animals in terms of that of the controls. Chart A 
gives the data for the males, while Chart B gives those for the females. 
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only determined extending the observations under 
optimum conditions. 

word about recovery. will noted from Table 
(control values), that the average weight the thymus the 
combined groups 150 days age was less than that the 
reference controls its heaviest (75 days the male, and 

Chart 2 


PARATHY MALES PARATHY FEMALES 
Thymus-Body Weight Thymus-Body Weight 
(A) (B) 


Chart 2. This chart compares the growth of the thymus with that of the 
body in weight after parathyroid removal at the stated ages. The first column 
of every pair represents thymus growth, and the second column represents body 
weight growth, as in Chart 1. Chart A gives the data for the males, while 
Chart B gives those for the females. 
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days the female), sexes being considered separately. 
Moreover, the mean weight the thymus the individual age 
series groups 150 days age was less than that the ref- 
erence controls and days the male (thypar con- 
trols), and less than that the female (thypar and parathy 
controls) 50, and days. This results negative values 


Chart 3 
THYPAR THYMUS PARATHY THYMUS 


Males-Females Males-Females 


(A) (B) 
Age 


Chart 3. This chart compares the growth of the thymus in the male with 
that the female after A—thyroid and B—parathyroid removal the stated 


ages. The first column of every pair represents the response of the male thy- 
mus, and the second column represents that the female. 
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for growth capacity rate growth) shown 
Table (control figures). would appear the thymus 
these series was undergoing involution during the respec- 
tive intervals recorded, e., from 50, 150 days 
age. But the mean weight the control thymus 150 days 


was greater than that and days the male parathy 
Chart 


MALE THYMUS PEMALE THYMUS 
Thypars-Parathys Thypars-Parathys 
(A) (3) 


Chart 4. This chart compares the growth of the thymus after thyroid 
removal with that which occurs after parathyroid removal, from A—the males 
and B—the females. The first column of every pair represents thymus growth 
in the thyroidless rats, and the second column represents that in the para- 
thyroidless rats. 
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controls (Table 1). Also each the four sets experi- 
ments was greater than the weight 100 days. addition 
the weight the thymus the 150 day old rats the 100 
day old series alone, was greater than that the reference 
controls 100 days age. result the growth capacity 
the 100 day old series was positive distinct from the nega- 
tive low values the immediately preceding age series (65 
and days the male thypar controls, and 50, and 
days the female controls both sets). is, therefore, evi- 
dent that recovery from the pubertal conditioned involution 
fact, but that its depends having record 
intermediate stages between the point greatest weight and 
the young adult stage. worthy note that the degree 
retardation recovery indicated the amount nega- 
tive growth capacity roughly directly proportional the 
weight the organ the beginning observation. This 
seen from the following short table culled from Table 
trol values) 
Weight 


0.2422 2.9 
0.3176 
0.2792 


This probably arithmetical rather than 
relation. 


similar post-pubertal recovery observable 
figures. The mean thymus weight 82-85 days greater 
than that 70-72 days, which turn less than that 
days. Here, however, continued growth does not prob- 
ably sub-optimal dietary environmental conditions 
disease. 

The picture normal thymus growth the albino rat 
young adulthood, therefore follows: The thymus 
progressively increases size puberty. Some time during 
this period loss weight With the completion 
the pubertal adjustment growth resumed and the organ again 
inereases weight. This recovery, however, does not bring 
the weight the organ 150 days age, back the value 
which was reached before the beginning the pubertally 
ditioned involution. That might longer period 
was provided under optimum conditions probable. 
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The conclusion that there such phenomenon the 
involution the thymus, least before young adult- 
hood long after the attainment sexual maturity, and that 
puberty not the initiator permanent progressive loss 
weight involution. 


6é 


Thus least one further step had our knowledge 
growth, that the time onset ‘‘developmental’’ in- 
volution, such exists, found beyond the puberty 
period, the period which Hammar has set the beginning 
the supposedly normal developmental alteration. 


The question naturally arises whether the pubertal 
loss weight due direct influence the surge gonadal 
ineretory activity upon the thymus, whether merely 
response the general physiological disturbance incident 
the particular stage development. Since gonadal activity 
continues for some time after the attainment sexual ma- 
turity would expected that this the immediate cause 
the recession, the latter would continue. But the 
data shows, this does not happen under close optimum con- 
ditions. Moreover, there valid correlation between 
gonad weight and thymus weight the adult rat. The fifth 
order coefficient —0.166+0.060 the male and 0.061+0.055 
the female. view these considerations and taking into 
account the known sensitivity the thymus adverse condi- 
tions, seems more logical believe that the thymic involution 


puberty simply reaction the general physiological dis- 
turbance the period. 


survey the investigations along these lines, 
adequately summarized Hammar (3), shows that each and 
every one them can interpreted the basis the ex- 
treme sensitivity the thymus sub-optimal conditions, and 
that gonadal relationship need postulated. That 
such relation possible, would not deny; but the evidence 
present available inadequate demonstrate the associa- 
tion, and the phenomena can interpreted other better 
established grounds. Why the thymus has this high degree 
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THE EFFECT THYROID DEFICIENCY 


For the reasons and with the limitations given elsewhere 
(7) the growth response thyro-parathyroidectomy will 
interpreted terms thyroid deficiency alone. 

Charts and the growth the thymus compared 
with that the body weight after thyroid removal the 
stated ages. Three facts stand out. 


The growth the thymus much more adversely affected 
thyroid deficiency than that the body whole. There 
consistent parallelism between the thymus 
weight change degree response with change age 
time thyroid removal. growth recessive when thy- 


The the greater sensitivity the thymus un- 
known. The fact its harmony 
with the relative reaction thymus and body weight nutri- 
tional (1) and the idea expressed earlier paper 
(7) that the growth reaction the body thyroid deficiency 
fundamentally due condition essential undernutrition. 

The lack exact parallelism direction response 
age the and body weight may indicate that the organ 
specifically different from the body its relation thyroid 
activity. The great variability the thymus, makes 
such the adult rat there fair de- 
gree weight association between thymus and body weight. 
The coefficient correlation 0.404+0.051 the male and 
0.320+0.055 the female (2). would thus seem probable 
that this plays some part the reaction thyroid removal. 
Its expression not clean-cut, however. also question 
thyroid association. There valid weight correlation be- 
tween these two organs the adult animal either conditioned 
The zero order coefficient 0.104+0.072 the 
male and 0.191+0.071 the female. The fifth order coefficient 
0.162 the male and the female. the other 
hand, there valid specific correlation between thymus and 
adrenals. The value the male 0.187+0.057 and the 
female may that the adrenal retrogression 
plays part the thymus response. Interpretation, however. 
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uncertain. All that safely said that the thymus 
extraordinarily sensitive the total disharmony produced 
thyroid deficiency and that this the physio- 
logical changes incident puberty. 

Chart the sex difference thymus response 
shown. The organ the male less sensitive than the female 
save the and day old series. The reversal the rela- 
tion this time suggests differential participation the 
gonads the total effect. But merely suggestion. 


THE EFFECT PARATHYROID DEFICIENCY 


Chart and the growth the thymus com- 
pared with that the body after parathyroid removal the 
stated ages. 

the ease thyroidless rats, here the thymus 
more adversely than the body whole parathy- 
roid deficiency. There is, however, indication paral- 
lelism between the thymus and body weight response direction, 
with respect the change with change age time gland- 
ular removal. This would indicate that the reaction 
largely conditioned the general bodily condition, rather than 
growth relation the organ parathyroid ac- 
tivity. 

Here, too, the initiation the glandular 
days age and thereafter, conditions recession thymus 
weight. Hence probable that the factors puberty ac- 
the sensitivity the gland the general disharmony. 

Chart the sex difference response shown. Here, 
the thyroidless groups, reversal the sex relation 
eurs when the parathyroids are removed and days 
age. This tends confirm the idea sex differential par- 
ticipation the gonads the reaction. Consistent 
with this the observation Hatai (8) that the hy- 
pertrophy castration tends greater degree than that 
resulting from spaying. Now have shown earlier paper 
(9) that the growth the ovary more retarded than the 
testis both thyroid and parathyroid deficiency. Hence 
may that protective influence relatively more greatly 
diminished ovarian activity the basis the lesser thymic 
recession the females the and day old series. 
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the other hand, the thymus the female lost more weight than 
did that the male the 100 day old series, the series which 
actual atrophy the ovaries occurred while the testes were 
merely retarded growth. The facts whole are, therefore, 
not consistent with the foregoing explanation. Hence must 
revert the hypothesis that the sex reversal the and 
day old series merely expression general sex difference 
body response the state puberty, and that this the 
immediate basis the thymic response, rather than any specific 
gonadal That say, the sex difference thy- 
mie response both thyroid and parathyroid deficiency initi- 
ated these ages, probably due sex difference the 
general physiological condition the organism whole, and 
not any sex difference relation the thymus 
gonad activity. This interpretation would also suffice for the 
sex differential reaction the thymus gonadectomy. 
specific interglandular relationships, unless these can based 
indubitable evidence, and neither observations nor those 
found the literature justify any such assumption 
the case hand, when the data whole are critically ex- 
amined. dangerous postulate such conclusions when 
alternative explanations are available. 

Support for the foregoing had from comparison 
the relative response the thymus the thyroid 

Here seen that the order magnitude the 
response tends the same both types glandular de- 
Moreover, the direction change degree reac- 
tion with change age time glandular removal tends 
the same for each group. This similarity consistent with 
the idea that the growth response both thyroid 
thyroid deficiency fundamentally due the same underly- 
ing cause, namely, reduction the amount materials avail- 
able for growth. not consistent with any idea specific 
growth relation the organ with thyroid parathyroid 
tion. 

This absence evidence growth relation does 
not, course, constitute proof absence interre- 
lation. may may not present. The data merely 
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show that thymus growth conditions thyroid and para- 
thyroid can best interpreted the basis the 
general bodily disturbance, rather than the assumption 
specific interglandular association. 


SUMMARY AND CONCLUSIONS 


study thymus growth the albino rat under close 
ideal conditions with respect diet, environment and health. 
shows that there such phenomenon the ‘‘age involution 
the the time young adulthood, some time 
after puberty. 


The thymus does lose weight during puberty, but this 
temporary, and growth the organ resumed after the com- 
pletion the adjustment, when the animals are under suitable 
conditions. Hence evident that puberty not necessarily 
the initiator permanent progressive loss weight invo- 
lution the thymus. The pubertal loss weight simply 
reaction the general physiological disturbance the period, 
and not any specific relation the thymus gonadal in- 
eretory activity. 

The thymus affected much more adversely both thy- 
roid and parathyroid deficiency than the body whole. 
This what might have been expected from the well known 


extreme sensitivity the organ dietary and other 
ances. 


Thymie growth retrogressive, e., weight lost, after 
thyroid removal days thereafter. This 
mal disturbing influence the pubertal adjustment 
total disharmony induced the glandular deficiencies. 
not acceleration involution. 


The distortion thymus growth thyroid and 
parathyroid deficiencies best interpreted reaction the 
general bodily disturbance. The evidence does not justify the 
assumption that the growth the organ specifically 
thyroid parathyroid activity. 
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STUDIES THE THYROID APPARATUS. 
THE RELATIONS THE THYROID AND THE 
PARATHYROIDS THE GLANDS 
INTERNAL SECRETION 


FREDERICK HAMMETT 
The Wistar Institute Anatomy and Biology 
PHILADELPHIA 


INTRODUCTION 


The five papers this series give technical 
report and interpretation the growth response the glands 
internal secretion individuals [gonads (1); hypophysis 
(2); adrenals (3); (4); thymus (5)] thyroid and 
parathyroid deficiencies initiated 23, 30, 50, 65, and 100 
days age the post-natal life the male and female albino 
rat. 

Because the similarity the functional mode action 
these organs seems worth while bring the separate re- 
sponses together into summarizing paper, and consider 
them group attempt evaluate their and 
general relations the thyroid and the parathyroid glands. 
The treatment the subject this paper will little 
technical consistent with clear exposition. will more 
the nature generalization. The details will not given 
they may found the earlier reports. Recognition 
had that more than one function subserved each these 
organs, and that incretory function the thymus not yet 
proven. The possibility also realized that growth changes 
may not endocrine activity. Nevertheless, the assump- 
tion will made that growth retardation, loss weight 
organ, conditions less than normal functional output. 

THYROID RELATIONS 

has long been held that the thyroid the functional 
eenter the ineretory group. This opinion the natural out- 
growth the greater frequency bodily disturbances trace- 
able thyroid mal-function with those arising 
from other glandular derangements, and the striking clinical 
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manifestations the former compared with the more subtle 
sequelae the latter. 

With the discovery and isolation thyroxin Kendall 
(6) and the determination its physiological réle Plummer 
and Boothby (7), the fact was established that major 
tion the thyroid the regulation the meta- 
rate. That say, the organ participant the 
regulation the energy exchange the body whole. 

The thyroid, however, not the sole factor this regula- 
tion, have pointed out earlier paper (8). The ob- 
viousness this should apparent any one. But view 
the widespread attribute every alteration the 
basal metabolism thyroid disorder, the fact needs 
peatedly emphasized. Otherwise will lost the welter 
data which being spread upon the record. 

The analysis the course growth body weight sub- 
sequent thyroid removal different ages (8), led the 
conclusion that: réle the thyroid growth that 
participant the regulation the level, through 
which determined the rate the maintenance processes 
the organism and hence the amount material presented 
the cells for growth processes during given period.”’ 

view this evident that the growth response 
any particular organ the group thyroid defi- 
ciency determined the relation its own type metabo- 
lism the fundamental process rate; the reaction its 
own type metabolism the sum total the changes pro- 
tion which may exist between the its ineretory 
products and those the thyroid, and any 
glandular associations which may present. 

clear that proof assumed ineretory interrela- 
tionship from organ size changes simple matter, notwith- 
standing the impressions gained from the literature 
the contrary. For lack growth relation endo- 
sible association. Such, indeed, may present; but 
its influence growth masked, neutralized the 
other factors. 
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What the growth studies show the relative response 
the several organs the total disharmony produced thyroid 
removal. From this index had the relative change 
total functional output. 

These findings biological significance bear with them cer- 
tain implications. The over man 
results obtained with the rat must done with reservation. 
Yet since man can not used experimental animal 
studies this sort, the available material must used 
edge for human benefit. The albino rat undoubtedly the 
most satisfactory animal use endeavor such this, 
its dietary habits are like those man, and since the 
problem essentially one metabolism. Moreover, 
been pointed out several papers from this Institute, the 
growth the rat many respects presents characteristics 
which are correlatable with those man. view these facis 
great error will made assumed, until evidence 
the contrary brought forward, that the growth changes which 
occur the rat under the conditions which this inves- 
tigation, give index the response man like influences. 
for the present least, the data can taken the 
clinician indicating the changes which may ex- 
pected man under conditions thyroid deficiency. 
such they are practical importance. 

The solution the problem whether not there 
any growth relation the endocrines thyroid 
parathyroid only had, the preceding papers 
show, when there available for analysis large number 
correlatable data obtained under rigid conditions control, and 
from which inter-age, inter-sex and inter-organ comparisons 
may made. Isolated investigations the growth response 
single organs these deficiencies, not only provide means 
evaluation, but also tend lead false conclusions. 

assistance interpreting the growth results terms 
possible inter-relationships, and the determination 
the paths along which such specifically associations 
may exerted are the results the biometrical analysis 
the weight inter-relations the organs question the 
mal animal (9). 
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assumed that weight association be- 
tween any given pair organs evidence specific 
tional association, least the quantitative sense. the 
other hand the absence weight association 
proof the absence functional Hence, 
negative results this type analysis mean nothing when 
taken themselves. The studies far carried 
that the matter can not completely clarified until accurate 
methods have been devised for the determination the amount 
and the nature the products and the activity 
the organs producing them. Nevertheless, much suggestive ma- 
terial hand, the following pages will show. 


Now has been found that the weight association which 
exists the normal adult albino rat between the thyroid and 
the ovaries, pancreas and thymus largely dependent upon 
the body size (10). was also found that the growth response 
each these organs thyroid removal (1) (3) (4) asso- 
ciated with that the body whole. These data are, there- 
fore, consistent that they show there growth 
relation between the organs question and the thyroid. 
there any incretory relation between these glands and 


the thyroid, this not major participant their growth. 

The growth retardation which produced is, therefore, 
largely conditioned the the organs the 
effectiveness the growth processes the body whole, 
turn conditioned their individual type metabo- 
lism and its relation the generalized lowering the meta- 
level consequent thyroid deficiency. 


While this generalization true, also true that puberty 
introduces another factor. This shown the consistent ap- 
pearance marked change type degree response 
(usually inereased sensitivity) the several organs thy- 
roid removal and after this period. 


Now well known that the attainment sexual ma- 
turity produces profound physiological and chemical changes 
throughout the organism. But these changes are initiated 
the thyroid. Hence the change growth response thy- 
roid removal during and after puberty not much due 
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normal shift thyroid function due normal de- 
velopmental change the substrate (the body and its parts) 
which the function executed. And this change the 
substrate due gonadal activity. Hence the 
gonadal activity which the conditioning factor 
the change response thyroid removal during and after 
puberty. 

Two paths influence are the one hand 
possible that the increased sensitivity the various organs 
thyroid removal during and after puberty simply ex- 
pression the additive effect the general disturbance plus 
the lowered level. this case the response may 
thought being largely conditioned the dependence 
the organs the effectiveness the growth processes 
the body whole. the other hand possible that cer- 
tain inter-glandular relations participate the pro- 
duction the end result. 


Exact interpretation the mechanism the latter phase 
impossible. Nevertheless, significant potentialities appear 
present some and the data justify the postula- 
tion probable influence. 


Cireumstantial evidence leads the belief that there 
association between the adult ovary and the 
thyroid. therefore probable that the increased sensitivity 
the gonad thyroid removal when and after the 
function the ovary established result this 
association. Which say that, although the growth the 
ovary largely dependent upon the the growth 
processes the body whole, its regression exhibited 
the loss weight when the thyroid removed during and 
after puberty, conditioned functional let-down, due 
the loss the thyroid which entails disruption the ovary- 
thyroid relation (1). 


Now the pancreas exhibits similar weight recession (4). 
This not attributed any sudden shift relation 
thyroid function the but rather change 
panereas sensitivity engendered the gonadal 
ineretory activity. 


There evidence from which direct specifie gonad- 
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pancreas relation can assumed. There evidence spe- 
cifie direct weight association between pancreas and adrenals, 
and between gonads and adrenals the sexually mature ani- 
mal (9). There evidence that the adrenal the pivotal point 
through which the interglandular weight associations are cor- 
related (10). Now the adrenals undergo weight regression 
when the thyroid removed during and after is, 
therefore, possible that the gonad change determines the adrenal 
loss weight, which turn participates determining the 
sensitivity thyroid deficiency. That 
say, the adrenals are probably connecting link between 
the gonads and the pancreas the observed reaction pubertal 
and post-pubertal thyroid removal. The data whole are 
also consistent with the idea expressed earlier paper (9) 
that the adrenals are the functional center the endocrine 
system the sexually mature animal. 


the case the thymus impossible dig out from 
the data any kind specifie ineretory basis for the 


increased sensitivity the organ thyroid removal during 
and after puberty (5). One the the organ 
which differentiates from the others its site sensitivity 
changes general body conditions. This isitivity ex- 
incident puberty produces such weight 
the normal animal, from which may had opti- 
mum conditions are provided. sure had, how- 
ever, that the pubertal reaction due gonad-thy- 
mus relation. The reaction interpretable just logically 
the the natural the organ general 
bodily such puberty known bring out. The 
only conelusion that present justified that the 
sensitivity the thymus due the summation its normal 
reaction the general bodily disturbance initiated gonadal 
ineretory activity and the general disharmony 
thyroid These two combined result sub-optimal 
conditions such degree that growth impossible. then, 
can readily seen, non-specific, and justifies the classifi- 
eation the reaction thyroid essentially 
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due its dependence the reaction the body whole. 


From the observations Jaffe (11), that the adrenals 
play some yet undetermined part thymus involution, 
might inferred that this relation participates the thymie 
reaction pubertal and post-pubertal thyroid 
ticularly view the fact that there weight asso- 
ciation between the gonads and adrenals the sexually ma- 
ture animal. But the facts are not consistent with the assump- 
tion. the first place regression follows thyroid re- 
moval days age, but marked shift adrenal growth 
reaction occurs these same animals. the second place, 
Jaffe found that thymic involution retarded when the adre- 
nals are removad (adrenal while experiments 
the thymus loses weight when the adrenals lose weight (and 
presumably total functional output) under 
tions thyroid deficiency. This reac- 
tion prevents the introduction adrenal factor the inter- 
pretation. True, may that such present, but its in- 
fluence quite the general disorganization 
the lack thyroid function. 


The organ the growth which not spe- 
cifically thyroid activity (1). differs from the 
three glands and thymus) just discussed 
that resistant the growth-retarding influence 
thyroid deficiency initiated before the pubertal adjustment. 
also differs distinctly from the body whole, this 
time, both degree and type change response with change 
age time thyroid removal. The greater resistance due 
the fact that the normal type growth the testis pro- 
vides substrate which peculiarly different from that the 
rest the body. This because the testis organ the 
growth which puberty more largely represented 
growth increase cell number than that the body 
whole its other parts. Now, since this growth increase 
cell numbers less susceptible retardation thyroid 
deficiency than growth inerease cell mass (8), 
obvious that the organ possessing relatively greater pro- 
portion should more resistant the disturbance than the 
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body whole the other organs which possess lesser pro- 
portionate representation total growth this form. That 
say, the individuality exhibited the testicular reaction 
thyroid deficiency initiated before the completion the 
pubertal adjustment, not expression inherent speci- 
ficity relation the thyroid, but rather expression 
specificity growth type resistance the changes 
tiveness the growth processes the body whole. That 
this point view correct shown the fact that with the 
completion pubertal developmental growth, the reaction 
the testis thyroid deficiency approximates that the body 
whole, both degree and type. 

The testis like the three glands already discussed, 
that the pubertal adjustment brings about increase sensi- 
tivity thyroid deficiency. But neither the expression nor 
the basis the same. The testis undergoes loss weight 
retrogression when the thyroid removed during after 
puberty. Moreover, evidence that factors are 
influence lacking. The phenomenon explicable the 
basis the normal developmental shift from growth type 
where large proportion the total growth (expressed gain 
weight) growth increase cell number, type where 
the proportion more like that the body whole. The 
result this that the testis follows the body weight the 
response thyroid removal. The conclusion, then, that the 
growth independence the testis thyroid deficiency initiated 
prior the completion the functional developmental phase 
growth the organ due its high rate growth 
cell number, phase growth relatively resistant 
thyroid deficiency; and that the growth reaction thyroid 
initiated after the functional developmental phase 
largely determined the dependence the organ the 
tiveness the growth processes the body 

not denied that the increment testicular in- 
eretory activity puberty may participate the reproduction 
the end result. But all the evidence points the idea that 
this exerted through the reaction the body whole, and 
not through any gonad-thyroid relation. 

Turning now the adrenals, has been found (3) that the 
growth these organs after thyroid removal prior puberty, 
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parallels that the body weight. is, therefore, clear that 
the effectiveness the growth processes the body whole 
the major factor determining the growth response thy- 
roid deficiency initiated during this pre-pubertal phase devel- 
opment. The changes which are brought about the body 
whole the gonadal incretory activity also 
affect the adrenal substrate. Evidence also had that thyroid 
ineretory activity participating adrenal growth. 
This evidence the fact that there adrenal thy- 
roid weight association the adult albino rat both sexes (9), 
and the fact that the previously existing parallelism between 
adrenal and body weight response thyroid deficiency dis- 
rupted when the thyroid removed during and after puberty. 
The proof the injection the gonadal factor 
had from the sensitivity (or growth regression) 
which follows thyroid removal 65, 75, and 100 days age. 
That this the major factor the increased sensitivity has 
already been shown previous paragraphs. That not 
necessarily the true factor concerned the disruption the 
adrenal-body weight parallelism response shown the 
fact that, whereas increased sensitivity adrenal reaction 
occurs when the parathyroids are removad these same ages, 
the parallelism the adrenal-body weight response gener- 
ally maintained. 


Hence the evidence pubertal and post-pubertal 
participation thyroid activity adrenal growth 
indisputable. may indeed true that such relation 
effective before the pubertal adjustment, but this so, its 
influence marked the greater influence the response 
the growth processes the body whole. 


Since only when the pubertal adjustment has brought 
about the change the adrenal substrate that proof specific 
thyroid participation appears, just conclude that the 
ineretory relationship the gonads the adrenals major 


factor determining the response the latter thyroid 
deficiency. 


The gonads, pancreas, thymus, and adrenals possess three 
features common with respect their growth response 
thyroid deficiency. The first that they show growth 
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relation thyroid initiated before puberty. Their 
response generally interpretable the basis the effective- 
ness the growth processes the body whole. The 
ond that inter-glandular incretory relation 
affecting growth evident when the thyroid removed be- 
fore puberty. And the third that the increment gonadal 
ineretory activity which comes puberty determines all 
inereased sensitivity thyroid deficiency, which usually, 
though not always, expressed loss instead gain 
weight. 

sum up, apparent that addition being sub- 
jected the growth-disturbing effects the lowered metabolic 
level, the response the organs thyroid removal during and 
after puberty conditioned new These are: 
possible gonadal incretory influence; the gen- 
eral bodily disturbance and change brought about the in- 
erement gonadal activity; the possible inter-media- 
tion gonad-thyroid ineretory association; and the 
ineretory co-ordination the adrenals. quite possible 
that all these factors are participants the reaction. 
the other hand, the data seems justify the opinion that their 
relative influence differs with the different organs. Which 
course what expected the basis inherent organ 
differences metabolie activity and 


Turning now the hypophysis, have organ which 
distinctly different from the others that quite clearly 
specifically thyroid (2). Its growth re- 
sponse thyroid lack does not parallel that the body 
whole. evidence had that the increment gonadal inere- 
tory activity the male has any whatsoever. the 
female, the other hand, while gonadal ineretory influence 
evident, does not produce the same type (re- 
cession) the other organs. 

further sex difference present that the gland does 
not undergo hypertrophy the female save when the thyroid 
removed the height puberty (65 days age). These 
sex differences are consistent with the fact that there spe- 
gonad-hypophysis weight association the adult female, 
but not the male (10). From this clear that sex dif- 
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ference gonadal incretory function (or perhaps sex differ- 
ence constitutional make-up) the con- 
tributing factor the sex difference hypophyseal response. 
also clear that the hypophysis the female 
ovarian ineretory influence. This brings the question 
sex specificity ineretory alignment, matter great prac- 
tical well biological interest. This phase the problem, 
however, must left for another paper. 

Coming back our main thesis, viz., the difference between 
the reaction the hypophysis and that the other organs 
thyroid deficiency, had the male the participa- 
tion any other activity. This consistent with the 
that the hypophysis this sex exhibits weight 
association with any the other glands internal secretion, 
save the pancreas. may that this relation participates 
the hypophysis reaction thyroid deficiency, but 
masked the influence the thyroid producing the 
hypophyseal hypertrophy. 

the five organs being reviewed this paper, two only 
show evidence growth weight relation 
thyroid These two, the adrenals and the hypophy- 
sis, are also the only two which are almost 
This, therefore, brings the idea that were 
possible measure the constituents endocrine function the 
pancreas, gonads and thymus (sic), might also found that 
this part these organs also specifically related the thy- 
roid, and that the growth reaction the organ whole 
which masks prevents the expression the relation the 
part. 

Emphasis should given the fact that these supposi- 
tional associations, well those already established have 
been found be, are probably conditioned not determined 
the stage development the organism, particularly that 
stage which the development sexual maturity 
with its gonadal activity. 

growth comparison the several organs under con- 
ditions thyroid deficiency made, found that the order 
decreasing growth pretty generally: hypophysis, 
gonads, adrenals, pancreas, thymus. This holds for both sexes 
and all ages, with three exceptions. 
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reciprocal shift position the adrenals and pancreas 
oceurs the thyroidless males the and 100-day-old series. 
the females the 100-day-old series the ovary goes from the 
second the fourth position, all the other organs retaining 
their respective places. 

these misalignments, certain data suggest possible bases for ulti- 
mate interpretation. 

The the adult male somewhat specifically 
with the hypophysis, thymus and adrenals weight 
(10). is, therefore, possible that the changes induced 
these organs thyroid are participating factors 
those the the other hand, the adrenals are 
specifically correlated with the thyroid and greater degree 
than with the pancreas, while the pancreas shows specific 
weight association with the thyroid all. possible 
that the shift initiated the adrenals rather than the 
pancreas. 

the the ovary may indeed that the marked 
inerease relative sensitivity lies the that the body 
itself lost weight this group (the 100-day old series). For 
well known that the ovary more liable undergo greater 
loss weight conditions under-nutrition, than are any 
the other organs this series, save the thymus. 

However that may be, the fact remains that the differential 
response remarkably uniform character, notwithstanding 
the great changes the intensity degree individual 
reaction. 

Certain implications are derivable from this uniformity. 

Now obvious that each separate characterized 
the possession type functional metabolism 
which superimposed interrelated with the general type 
common all living cells the body. this specifie type 
which not only sets the organ apart functional entity dis- 
from the others, but which also participates the deter- 
mination the characteristic growth rate, under abnormal 
well under normal conditions. 

The uniformity noted above, therefore, indicates that the 
disharmony induced thyroid deficiency reaches and maintains 

state equilibrium, that the individual growth organ 
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size reaction also reaches and maintains its characteristic rela- 
tion that the others regardless developmental changes 
differences sex factors influence. That say, systemic 
qualitative relations are independent developmental sex 
differential factors. 

This ability the thyroidless rat equilibrate its growth 
relations has already been pointed out earlier paper (8). 

The way which each individual organ maintains its posi- 
tion relation the others regardless developmental and 
sex differential factors, shows that the relation the individual 
organ the effectiveness the growth processes the body 
whole, the prime factor the determination the relative 
growth response thyroid and that specifie relations 
the thyroid (save the case the hypophysis), the 
other forces are not effective factors immediate influ- 
ence. That say, not the functional relation 
any particular organ this group any other, but the 
relation the individual organ the sum total the 
conditions produced the body whole, which determines 
its relative reaction thyroid deficiency. 

These data justify reiteration the general principle that 
the organism must considered functionally interlocking 
whole, and not aggregate and separately fune- 
tioning parts. 


PARATHYROID RELATIONS 


The symptomatology parathyroid deficiency has given 
rise the belief that the parathyroids protect the organism from 
developing state. The mechanism through which 
this protective function has yet established. 
Whether through regulation the exchange; 
lation some substances analogous the guani- 
dines, whether the two processes are combined, are problems 
still solved. 

Since the present studies deal with the the para- 
thyroids growth, not the place into discussion 
the conflicting data concerned with the causation tetania para- 
thyreopriva. All that sufficient and necessary here de- 
termine whether the evidence justifies the conclusion that 
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function the parathyroids specifically concerned 
growth and development. 

The analysis the course growth the body whole 
subsequent parathyroid removal different ages (8) led 
the conclusion that: ‘‘The parathyroids are not concerned 
growth except far they protect the organism from the 
growth retarding influences exerted toxie products resulting 
from parathyroid deficiency. The retardation growth which 
obtains largely attributable lowering the nutrient level 
following disturbance effectiveness the digestive system 
due the response the system the 

essence, the growth the body whole not 
ally related parathyroid activity. 

The growth response parathyroid deficiency, any par- 
ticular organ the group being studied may determined 
the relation its own type metabolism the lowered nutri- 
tional level; the reaction its own type metabolism 
the sum total the changes produced the disturbance; 
any co-ordinating relation which may exist between its 
functions and those the parathyroids; any other 
inter-glandular incretory associations which may present, 
combinations these several factors. 

has been found that the growth the gonads (1), hypo- 
physis (2), adrenals (3), (4), and thymus (5) not 
specifically related parathyroid activity. there any 
ineretory relation between these glands and the para- 
thyroids, not evident participant their growth. 

The growth retardation which does conditions 
parathyroid deficiency, largely conditioned the relation 
the organs the the growth 
processes the body whole. That say, the sum 
total the changes produced the glandular removal. This 
shown the fact that the growth the organs general 
parallels that the body weight its response. parathyroid 
removal the different ages. 

Since this finding like that derived from the study the 
organ response thyroid deficiency, additional support for 
the belief that the basic cause the growth disturbance the 
same both types glandular deficieney, viz., condition 
essential undernutrition. 
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The introduction gonadal ineretory activity which takes 
place puberty secondary factor conditioning the reaction 
the several glands parathyroid deficiency. pointed out 
earlier, this influence may exerted through the change 
inter-glandular ineretory associations. 


The response the (4) and the thymus (5) 
parathyroid initiated when this stimulus 
apparently determined the general body response and not 
any relation the organs gonadal activity. The 
same true the case the hypophysis (2) the male. 
the female, the other hand, given that the pubertal 
surge ovarian activity has influence 
hypophyseal response. This sex difference consistent with the 
that there gonad-hypophysis weight association 
the adult female, but not the male (10). 


The growth the testis highly resistant the lowering 
the nutritional level brought about parathyroid removal. 
The organ thus exhibits the same type reaction 
thyroid and parathyroid deficiency. The basis the specificity 
the same the one ease the other, greater relative 
this type, combined with greater relative propor- 
tion total growth being represented the testis growth 
increase cell number, than present the body whole 
its other parts. The partial identity relationships one 
and the same time explanation and proof the justness 
the interpretation, well the belief that the growth 
following thyroid and parathyroid removal are 
based common underlying condition (8), viz., condition 
essential under-nutrition. 


Notwithstanding this specificity, the pubertal surge 
gcnadal ineretory activity conditions increased growth re- 
tardation the organ parathyroid removal. This quite 
like that experienced the body weight. Hence prob- 
able that the new stimulus acts through its the body 
whole determining the response the glandular defi- 
ciency, rather than any specifie way. this respect, then, 
the testis quite like the hypophysis, pancreas and thymus. 
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Body size factors are the apparent determining cause 
ovarian growth retardation conditions parathyroid de- 
ficiency initiated any stage development prior the com- 
pletion the pubertal adjustment, 100 days age. Para- 
thyroid removal this time followed loss weight 
atrophy the ovary, notwithstanding the fact that body growth 
continues. This indication that the sexually mature ovary 
quite sensitive conditions brought about parathyroid de- 
ficiency, and hint that the relation specific. only 
hint, however, and conclusion must held abeyance. 


The adrenals also, the female, show evidence spe- 
reaction until parathyroid removal 100 days. Their 
growth response the deficiency initiated prior this time 
largely determined the relation the sum total the body 
changes. The interruption the parallelism, which expressed 
loss weight, probably due direct influence exerted 
the functions the ovary. This conclusion 
based the fact that there specific positive adrenal-ovary 
weight correlation the adult female (9). Although the path 
action not determinable present, the evidence favors the 
idea that the initiating agent for the increased sensitivity the 
parathyroid deficiency arises ovarian ineretory function, 
rather than from adrenals, from any relations the 
adrenals parathyroid function this time. 


the male, the increment gonadal incretory activity 
brings about marked increase sensitivity the adrenals 
parathyroid which expressed loss weight. 
This also consistent with the fact that the testis specifically 
and positively correlated weight with the adrenals. 


From this brief description seen that direct influence 
gonadal function the reaction parathyroid 
deficiency can postulated several cases. The mode and 
path which this influence exerted is, however, unknown. 
also unknown whether such influence acting the case 
the pancreas, thymus and hypophysis the male, and masked 
by. the greater intensity relation the organ the response 
the body whole, whether there organo- and sex- 
For the sake simplicity, for nothing 
else, for the present favor the former conception. 
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sum up: 

The major factor determining the growth response the 
glands internal secretion parathyroid deficiency the rela- 
tion the growth the individual organ the effectiveness 
the growth processes the body whole. secondary factor 
introduced with the increment gonadal incre- 
tory activity which takes place puberty. This new addition 
the complex seems exert direct and specific 
influence the response the ovary and hypophysis the 
female, and the adrenals both sexes, the general conditions 
brought about parathyroid removal, though does not dis- 
place their dependence the body processes whole. the 
ease the pancreas, thymus, testis, and hypophysis the male, 
the gonadal ineretory influence not made manifest direct- 
acting factor, but factor which specifically affects the 
effectiveness the body whole, and through this indirectly 
the growth reactions the organs named. 

study the differential response the several organs 
shows that there such uniformity directional difference 
degree response exhibited when the thyroid removed. 
The inconsistency cannot traced the age the animal 
the time glandular removal. also sex indifferent. 

Since indubitable that cause growth retarda- 
tion the same each type glandular deficiency, g., 
dition essential under-nutrition, would, priori, expected 
that the relative growth response the several organs would 
show the same uniformity the one group the other. 
Hence the chaos parathyroidectomized ‘rats compared with 
the consistency relative response the thyroidless groups 
apparently out line with the principle underlying inter- 
pretation. This straw-man easily disposed of, however. 

The study the course growth body weight after 
parathyroidectomy led the that there alternate 
and disposal growth-retarding products these 
animals (8). Therefore, since each organ has its individual rate 
growth, which dependent not only the effectiveness 
the growth processes the body whole, but also its own 
characteristic functional type, obvious that. the growth rela- 
tion given organ would not necessarily bear the same time 
given cycle that another organ. One would 
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respond less rapidly than the other the increase and decrease 
development the growth-retarding conditions. also 
possible that the different series would different stages 
the cycle the stated age which they were all killed (150 
days) and the organs removed and weighed. Hence the size 
the same relative position with regard another, 


different series, any given moment, such the termination 
the period observation. 


the thyroid deficiency conditions are quite dif- 
ferent, for here there merely steady and consistent lowering 
the rate, and evidence alternate accumulation 
and disposal products acting indirectly retard growth. 


The group response the organs parathyroid deficiency 
further differentiated from that caused thyroid removal 
the fact that the growth retardation caused the former 
generally less than that brought about the latter. This indi- 
that the lowering the rate thyroid removal 
produces greater inadequacy materials available for growth, 
than does the lowering the nutritional level which 
parathyroid removal. 

The same difference response the two types glandu- 
lar deficiency exhibited the body whole. This, com- 
bined with the fact that the parallelism organ growth response 
with that body weight closer the the parathyroid- 
less than the ease the thyroidless groups, further sup- 
port, any needed, for the that the major factor 
the growth reaction the group is, both the relation 
the effectiveness the growth processes the body 
whole. 


postulated general biological principle that 
individual organ differences growth reaction common dis- 
turbance type, are accentuated and brought into greater relief, 
the greater the underlying cause the distorted 
away from the norm. Hence the lesser parallelism between 
organ and body-weight growth response thyroid removal 
probably due the greater reduction the materials available 
for growth, which brought about the lowering the 
level. 
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While possible that differences thyroid and para- 
thyroid participation, specific instead general 
regulatory sense, may participants the production the 
differences organ and body-weight group parallelism, evi- 
dence available support the idea. the light present 
knowledge, therefore, the phenomenon more logically explained 
the preceding paragraph. 


SUMMARY AND CONCLUSIONS 


This paper presents correlative review the growth re- 
sponse the endocrine group organs (hypophysis, gonads, 
adrenals, and thymus) thyroid and parathyroid 
deficiency initiated different stages development the 
post-natal life the albino rat both sexes. 


The evidence available justifies the belief that the 
activity the parathyroids not specifically concerned the 
growth development any the other glands internal 
seeretion. The major factor the production the growth 
retardation these organs, the close relation their growth 
processes those the body whole. These latter are 
reduced expression because the virtual lowering the 
nutritional level resulting from parathyroid removal. 


the the thyroid the evidence points the 
sion that there association between this 
organ and the hypophysis, adrenals during and after puberty, 
and the ovary the adult animal. probable that this 
association participates the determination the growth 
tion thyroid removal. such specificity relation ex- 
hibited the testis, pancreas and thymus both sexes, and the 
adrenals before puberty. the growth these organs 
apparently not specifically related thyroid function. 


The principal factor influence all eases save the hypo- 
physis is, however, the relation the growth processes the 
individual organ the effectiveness the general growth pro- 
cesses the body. The reduction which caused the latter 
the lowering the rate consequent thyroid 
removal, the essential basis the growth retardation observed. 

The gonadal activity which takes 
place puberty secondary factor conditioning the reaction 
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the several organs both thyroid and parathyroid deficiency. 
had that this influence may exerted either 
directly, indirectly through the production general bodily 
The details are found the text. 

The several organs exhibit uniformity growth-retarda- 
tion relationship after thyroid removal which pretty consist- 
ently independent the age stage development which 
the thyroid removed, and which sex-indifferent. The order 
the series, the basis decreasing growth capacity, is: 
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CONGENITAL SYPHILIS AND GIANTISM* 


WILLIAM MENNINGER, M.D. 
TOPEKA, KANSAS 


The following case interest because the association 
congenital syphilis and unusual development the bony 
skeleton. The immediate cause for hospitalization was 
pulmonary 


CASE REPORT 

W., aged 21, single, born the United States. 

Family History: Paternal grandfather and grandmother were 
under feet inches height and all siblings were short. Father 
was feet inches tall, and died tuberculosis. Information re- 
garding maternal grandparents was unobtainable. Mother was feet 
inches tall. She was very queer, passing close friends and even 
relatives without speaking, and refusing admit callers her home. 
She was always mystery her relatives, who believed her expan- 
sive ideas about great wealth, although there was evidence 
such. She died with what was termed “necrosis the roof the 
mouth,” which away her nose and mouth.” One maternal aunt 
died suddenly with “throat trouble.” One maternal uncle had throat 
trouble and throughout life talked with thick nasal voice. Two 
other uncles were known have had throat trouble vague na- 
ture, one whom supposed have died from it, and the cause 
death the other was unknown. 

Siblings: There were known miscarriages, and definite syphi- 
lis the family was unknown, but the information regarding this 
point was inadequate and indefinite. One child died the age 
years “summer complaint,” and was known have had convul- 
sions throughout its life. The second child died the age eight 
months “spinal meningitis.” 

Past History: The patient had scarlet fever when child, in- 
fluenza the age which was followed tonsillectomy. 
had some ulcer-like lesions his legs when small child. There 
was history convulsions central nervous system disease. 

was obliged attend ungraded school and even then ex- 
perienced difficulty making satisfactory progress. was always 
readily managed; worked and played well with other children. 
was found that could forms manual labor which spe- 
cial intellectual requirement was necessary. had worked for about 
two years press feeder print shop twenty dollars week. 


*From the Second Medical Division, Bellevue Hospital. and the Department 
of Medicine, Cornell University Medical College. New York. 
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Present Illness: Three weeks before admission the hospital 
the patient had been exposed inclement weather and caught cold. 
developed sore throat and few days later pain his right 
chest. This shifted his left chest and persisted. There was 
sharp, knife-like pain inspiration. felt feverish and chilly. 


Physical Examination: The patient was markedly emaciated 
young adult, moderately anemic, who appeared chronically ill, and 
coughed occasionally. was 76% inches (194.3 cm.) tall, weighed 
pounds (60 kg.), arm span inches. Temperature ranged 
slightly above normal. 

Head: Patient had triangular shaped face with prominent 
frontal bossae; there was slight asymmetry the face about the 
nose. 

Eyes: Pupils were equal, round, but reacted sluggishly through 
restricted arc; there was noticeable exophthalmos. 

The nose and ears and sinuses were normal. 

Mouth: The teeth were very irregularly formed and poor 
alignment. The upper incisors showed white line and lateral in- 
cisors were hypoplastic, tending peg-shaped. The central in- 
cisors were typically notched (Hutchinson’s). The palate was very 
high and narrow; tongue slightly coated; tonsils small. 

Neck: There was small group submaxillary and posterior 
lymph nodes, enlarged the left side. The thyroid was palpable 
but not enlarged. 

Chest: The chest was symmetrical and normally developed, but 
markedly emaciated. There were numerous fine moist rales the 
apices both lungs, more numerous the right side. There was 
slight dullness percussion both sides. Breath and voice sounds 
were distant over both upper lobes. 

Heart: The cardiac area was not enlarged; there was short 
hazy loud systolic and snappy diastolic sound. The aortic sound 
was extenuated; there were murmurs, and the rate was regular 
and not rapid. 

Blood Vessels: All palpable vessels were noticeably thickened 
but compressible. 

Abdomen normal. 

Genitals normal. Normal distribution pubic hair. 

Extremities: Normal except for emaciation, and there were 
many small ulcer scars both shins. The spine showed slight 
kyphosis. There was very marked exaggeration the carrying 
angle the elbows, and the upper third the tibiae were markedly 
roughened. The hands were excessively large and wore num- 
ber shoe. 

Neurological Examination: Ophthalmoscopic examination was 
negative; the pupils were equal, round, and reacted sluggishly through 
restricted arc; they reacted slightly convergence, and the con- 
sensual reflex was present. There was nystagmus. There was 
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slight facial asymmetry, asymmetrical pharynx, nasal lisping 
speech. was slightly deaf both ears. The superficial reflexes 
(corneal, pharyngeal, abdominal and cremasteric) were all present 
and approximately normal. The deep reflexes were greatly increased 
and there were bilateral ankle and knee clonuses. gross sensory 
changes were noted. The gait was unsteady and showed general 
weakness, probably from emaciation. 

Mental Examination: The patient had obvious perceptual 
difficulties, but had low intellectual status. finished seven grades 
school, failing two. placed the capital New York 
Washington, located Pennsylvania “some place out New Jer- 
sey,” and was unable name any other states than New York. 
failed recognize the names Massachusetts Canada. made 
many mistakes simple arithmetic, being unable correctly mul- 
tiply times subtract minus 20, minus give the 
answer 10, and numerous similar tests. His thought con- 
tent was childish and his judgment undeveloped. There had been 
disposition change, and his emotional trend was unusually happy 
and optimistic, with even stable temperament. had shown 
misconduct. was interested his surroundings and sociable with 
his fellow patients. 

Laboratory Data: White blood cells, 8,400, neutrophiles 60%, 
small lymphocytes 28%, large lymphocytes 2%, large mononuclears 
8%, eosinophiles 2%. The urine two examinations was normal. 
The serum Wassermann was negative. The spinal fluid was clear 
and under normal pressure. There were eight cells 
per cubic millimeter and normal reduction Benedict’s solution. 
The globulin tests were negative; the Wassermann was negative, and 
the colloidal gold read 0000000000. 

X-Ray Examination: The skull showed type osteoporosis. 
stigma which have found often undoubted cases congenital 
syphilis and which are inclined believe due the syphilis 
(18). The sella turcica was normal size, shape and position. The 
tibiae showed changes. The roentgenogram the chest showed 
tuberculosis both apices with cavity formation the right. 

Diagnosis: Latent systemic congenital syphilis, with generalized 
skeletal overgrowth and pulmonary tuberculosis. 


DISCUSSION 


The diagnosis congenital syphilis this was made 
despite the negative serum Wassermann, and normal spinal 
fluid. based the general history and the many 
stigmata, osteoporosis the skull, prominent frontal 
pupillary reactions, slight facial asymmetry, high arched palate, 
Hutchinson’s teeth and other dental anomalies, 


408 CONGENITAL SYPHILIS AND GIANTISM 


ing angle the elbows, roughening the upper third the 
tibiae, tibial scars, and thickening the palpable arteries. The 
feeblemindedness may may not related the congenital 
syphilis, but the writer inclined associate with it. 

The diagnosis congenital syphilis the presence the 
negative Wassermann reaction may questioned, but there 
much opinion supporting the view that congenital syphilis may 
present the adult without positive Wassermann reaction, 


» 


Left—Lorrain type of infantilism. Height 5 ft. 2 in. 
Right—Present case of giantism. Height 6 ft. 4%4 in. 
Both are approximately the same age. 


definitely expressed Leredde (16), Bois (6), Stoll (25), 
Higoumenakis (11), and others. Whether such cases are re- 
garded having active syphilis the damaged goods 
systemic maternal toxin question around which much 
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debate has arisen. The majority such cases will show definite 
progress when given antiluetic therapy. The spinal fluid 
this case was also normal, the Wassermann and colloidal gold 
being negative. generally recognized that the spinal fluid 
congenital syphilis may normal even the presence 
gross central nervous system damage [von Gudfeld and Meyer 
(27), Solomon (24), Bounhoure (3), and Tezner 


The association syphilis with tuberculosis 
frequently reported, and many excellent papers have been writ- 
ten discussing the relationship between these two [Lereboullet 
(15), Munro (20), Hollander and Narr (12), 
sensus seems that syphilis predisposing factor 
subsequent infection tuberculosis, but any direct relation- 
ship has not been proven. 


The literature the field skeletal overgrowth connected 
with congenital syphilis rather 


Fournier (7) the disturbances growth, in- 
eluding giantism well dwarfism, his Paris thesis 1898, 
which unfortunately the writer has not been able obtain. 
however, Bassoe (2), Barthelemy (1), and 
Hutinel (14), and Castex and Waldorp (5). ineludes 
his thesis case reported Buhl among instances giantism 
associated with congenital syphilis. The case summarized 
detail Bassoe, who states that for very clear reason 
was probably suggested Castex and Waldorp 
(5), the extensive hyperostosis the skull, stigma 


Sirena (23) presents the case male, 240 em. high, 
weighing 213 kg., normal parents. died the age 
from nephritis. Postmortem examination showed over- 
development the skeleton, synostosis the skull sutures, single 
breast bone, osteoporosis the girdle bones and extremities, 
and tremendous size all the viscera. believed 


that the process started very early childhood, and the changes 
were clearly luetic. 


Nobl (21) reports the 26-year-old male showing 
many luetie signs which there was excessive skeletal de- 
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velopment, hypertrophic osteoarthropathy, and extreme albumin- 
uria. believed the condition dependent upon syphilis. 

Fuchs (8) reports male, years old, whose mother had 
had six abortions, and one whose brothers died the age 
one year syphilis. The patient was 188 em. tall and weighed 
kg. presented enlarged lymphnodes, slightly undevel- 
oped genitalia, one arm larger than the other, and nephritis 
which was helped therapy. 

Wieting (29) reports 18-year-old giant 215 em. (or 
the and knee deformity shortening were added, 
225 em.) without marked disproportionate body, except the 
There was local hyperplasia the distal bones 
the arm, tibia and femur, deformity the vertebral column 
and genu valgum. The mother the patient 
was definitely luetic. 

Pel (22) reports 16-year-old male with acro- 
megaly and infantilism who also had sister. The 
testicles appeared normal but the penis was little de- 
veloped. The patient was 197 em. tall, but weighed only 72.5 
kg. There were definite stigmata syphilis although the 
father had contracted syphilis two years previous his mar- 
riage, and the mother had had five abortions. Pel regards the 
probable cause congenital syphilis. 

Levi and Franchini (17) acromegalic 
giant, male years old, 199 em. tall, who gave positive 
Wassermann test, Argyll Robertson pupils, slight optic atrophy 
and other signs tabes. Bassoe, reviewing the ease, states 
probably had hereditary syphilis. 

Gazzolo (9) reports ease 28-year-old patient with 
generalized features. Hereditary syphilis was re- 
garded the causal factor positive Wassermann re- 
action, pigmented sears the shins, slightly unequal pupils, 
and amelioration following mercurial treatment. The skull was 
not radiographed. 

Marriotti (19) reported case male years age 
with extremely long feet and hands. roentgenogram his 
skull showed small sella which was regarded indi- 
pituitary Infantilism also was present. 
The Wassermann test was positive and after vigorous syphilitic 
treatment the secondary sexual developed, the 
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pituitary body became enlarged and the patient became much 
more alert mentally. 

Hutinel (14) conservative regarding his opinion 
the role congenital syphilis giantism, but suggests that 
may the cause the changes the genital glands even 
the thyroid which result giantism. quotes 
the thesis Fournier, Delphy, and Barthelemy (1). Such 
ease reported Werther (28), who reports the case 16- 
male with unusually long lower extremities whose gen- 
itals were the size boy years. 


their extensive work the endocrinopathies associated 
with congenital syphilis, Castex and Waldorp (5), under the 
the pituitary, briefly mention giantism. They 
present case male years age, with many signs 
congenital syphilis, and positive Wassermann test, who 
described being unusually large stature ‘‘with tendeney 
giantism.’’ The actual hight not given. 


the present case presented, view the fact that the 
genitalia were apparently normal and roentgenogram the 
skull failed show changes the sella turcica, specula- 
tive whether the skeletal overgrowth may regarded gonadal 
pituitary origin. Regarding his sexual development, the 
patient stated that had never had coitus but said fre- 
quently had erections and had desire for it. There 
was some evidence acromegaly, particularly noticeable 
large hands and feet. During the period since puberty, con- 
tinued oversecretion the pituitary had changed the picture 
from simple giantism early giantism. The ques- 
tion whether the patient was primarily youthful giant 
case acromegaly makes little difference, agree with 
Brissaud and Miege (4), and Hutchinson (13), since gen- 
erally regarded that when acromegaly associated with giant- 
ism the latter always appears first. 


The unusual that presents the association 
skeletal overgrowth with congenital syphilis. Because the 
fact that many the stigmata congenital 
syphilis were present, may the the growth dis- 
particularly view the numerous references 
the literature congenital syphilis and the endocrinopathies. 
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CLINICAL SYMPTOMATIC HYPEREPINEPHRINISM 


SHEPARD SHAPIRO, M.D. 
NEW YORK 


Evans’ demonstration that the prolonged administration 
rats potent extract obtained from the anterior lobe 
the hypophysis produces condition acromegaly established 
what was long believed clinically, that this disease caused 
excess secretion the anterior lobe the hypophysis. the 
numerous clinical syndromes this the only one 
which the present time has been proved unequivocal 
experimental evidence. 

Whether goiter actually caused thyroid 
hypersecretion still remains proved. Although true 
that has not been possible produce the symptom-complex 
animals feeding thyroid, nevertheless, many clinicians, 
with certain amount justification, will pointed out 
presently, consider the disease clinically 
Their justification lies in: (1) Thyroid overgrowth al- 
most constant accompaniment the disease.* (2) The out- 
production. heat production, moreover, one 
the most constant clinical findings active goiter. 
This further supported the fact that thyroidectomy lowers 
heat production and that subnormal respiratory exchange 
characteristic thyroid insufficiency. 

the basis the known actions epineph- 
rin clinical syndrome herein depicted which may de- 
‘‘Clinical Hyperepinephrinism.’’ The 
outstanding actions this internal secretion 
are first, its pressor, and second, its metabolic effects. 

The influence epinephrin upon blood pressure well 
known and needs only referred briefly. Following its 


*The histologic changes in the thyroid in exophthalmic goiter have been 
very much over emphasized and given undue significance. It has been clearly 
demonstrated, especially since the frequent administration of iodine in exoph- 
thalmic goiter, that they are both of varying constancy and not specific. Suffice 
it to point out that there is no necessary relationship between the clinical mani- 
festations of the disease and the histological picture in the thyroid in Graves’ 
disease. 
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injection into the body this causes marked rise 
arterial blood pressure which lasts usually about five minutes 
and then commences fall. the excess epinephrin 
introduced this pressor effect would maintained, 


thus giving rise hypertension, assuming the heart 
sufficient. 


Injection epinephrin into the body also the 
respiratory exchange causing augmentation both the oxy- 
gen intake and the carbon dioxide output. This was observed 
1912 Fuchs and Roth (1) and has been confirmed 
host workers. Bernstien (2), Tompkins, Sturgis 
and Wearn (3), Sandiford (4), Lusk (5), Marine and Lenhart 
(6), and others. Marine and Lenhart (6) and also Sandiford 
(4), demonstrated further that this the respiratory 
exchange even after thyroidectomy. These results 
show that may act independently the thyroid. This 
for the syndrome herein goiter 
absent, indicating that the excess epinephrin, assuming 
that does oceur, without influencing the thyroid. 

There are several other changes which injection epineph- 
rin mav give rise to. first the heart 
mary stimulation the accelerator nerves this organ. This 
followed short period during which the heart beat 
slowed result secondary stimulation the vagus center, 
soon relinquishes its control the more powerful ac- 
stimulation that finally persists. 

The pulse rates seen our clinical cases may, 
assuming our hypothesis correct, have their origins phe- 
nomenon akin that just they may mere ac- 
augmented heat production. 

Epinephrin may cause inereased glycogenolysis, giving rise 
some This symptom has been 
times observed several our eases. result this, 


one patient diagnosis mellitus mild nature has 
been made (7) (8). 


CHARACTERISTIC FEATURES THE SYNDROME 


The outstanding signs the syndrome are: 
(1) basal metabolie rate (hyperthermia). 
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(2) Hypertension (systolic and diastolic). 

(4) Loss body weight. 

(5) Nervousness. 

(6) Pigmentation the skin. 


All our eight cases were between the ages and 56. 
Six were women. All the patients presented fairly typical 
picture. They were thin and appeared nervous and restless, 
suffering from some discomfort. The skin was warm, and 
darkly pigmented. There was not the pronounced hyperhi- 
drosis constantly seen goiter with 
equally high metabolic rates. Goiter was either absent 
only slight degree, and all instances lacked the pulsation, 
bruit, vascularity and softness, which commonly 
goiter before involution (by iodine) takes place. 
was present each case. The fine tremor the 
fingers and marked asthenia, almost constant accompaniments 
Graves’ disease, were not seen our group True 
hypertension, both systolic and diastolic, and its consequent 
hypertrophy were present every The respira- 
tory exchange studied under basal conditions 
definitely elevated each instance. 


DIFFERENTIAL DIAGNOSIS 


The outstanding from which these cases must 
differentiated goiter. Indeed Read (9) has al- 
ready expressed the belief that these may exoph- 
goiter with merely coincidental hypertension. 

The characteristic blood pressure findings, however, ex- 
ophthalmie goiter, contrary what was observed our group, 
are systolic hypertension with normal low pressure, 
giving rise high pulse pressure. This keeping with 
the dilated peripheral tree which characteristic 
this disease. Moreover. such important stigmata 
goiter exophthalmos, thyroid overgrowth, fine tremor the 
fingers, asthenia, and gastro-intestinal are conspicuous 
their absence the which are here classifying sep- 
arately. 


Another important point the fact that iodine did not 
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influence the heat production those patients our group 
whom was administered. This biological test for active 
Graves’ disease and its result much significance dif- 
ferential diagnosis this nature. 


Too much emphasis cannot placed also upon the fact 
that three our cases were subjected subtotal thyroidectomy 
(in one patient thrice four years), without relief and with 
persistence both the elevated heat production and hyperten- 


sion. Roentgen ray treatments when used were likewise inef- 


The progress the cases which have observed 
also differentiating this condition from Graves’ 
disease. Most patients with the latter ailment pass through 
periods remissions during which they feel improved and 
eventually many instances the disease actually undergoes 
spontaneous arrest. The prognosis, all events, usually 
group cases with hypertension and elevated metabolism, which 
believe should classified separately, the course the dis- 


ease has usually been progressive, three having already suc- 
eumbed. 


The question the influence disease hyper- 
tension per upon the basal rate has been made the 
subject another communication the author. studied the 
respiratory exchange more than such cases and found all 
their metabolic rates within the accepted normal limits 
provided the test was performed under basal conditions (10). 


There are, the present time, eight cases our series. 

Seven have already been published (7) (8). brief 

the eighth case, which recently encountered private 
practice, follows: 


Mrs. S., housewife, aged (referred Dr. Herman Schwatt), 
commenced suffer from throbbing headaches about eight years ago. 
about the same time she became nervous and noticeably weight. 
Although goiter was not present, she was given several courses 
x-ray treatments the thyroid area over period years, but 
with relief. She was told that time that she also had high 
blood pressure. Her family history unimportant. Menstruation 
commenced 12, and has always been regular. Occasionally there 
slight dysmenorrhea. She was pregnant once but miscarried 
three months. Her chief complaints present are: headaches, loss 
weight, nervousness, palpitation the heart and sharp pains 
the calves her legs when walking, necessitating frequent rests. 
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The patient poorly nourished, her weight Kg. (110 
and her skin warm the touch, although not unusually moist. 
There exophthalmos. The thyroid not palpable. pulsa- 
tions nor bruit are present over it. There marked pulsation 
the neck vessels and concentric cardiac enlargement. systolic mur- 
mur can heard over the apex and over the aortic orifice. The 
aortic second sound accentuated and the aortic arch widened. 
The pulse rate and regular. The lungs are clear and resonant 
throughout. The abdomen negative except for the forcible aortic 
pulsations which can readily felt through the thin abdominal wall. 
There tremor the fingers. The muscle strength fair. The 
knee-jerks are slightly exaggerated. The pulsations the dorsalis 
pedis arteries are readily felt and both these and the radials not 
feel unduly thickened. The blood pressure 210/110. basal meta- 
bolic rate done three years ago was plus 28% (Benedict apparatus). 
June, 1926, was plus 25% and .77. The urine (single 
specimens) showed constantly low specific gravity, 1006 and 1008, 

acid reaction, sugar, faint trace albumin, rare granular casts, 
and few white blood cells. June, 1926, the blood sugar was 128 
mg. and urea 12.6 mg. per 100 cc. The blood Wasserman re- 
action was negative. 


SUMMARY EIGHT CASES CONSTITUTING GROUP 


Age Blood Pressure Basal 


Sys. Diast. 
1 45 240 135 +84% 140 Pigmentation of skin. 
F No exophthalmos. 
No goiter. 
260 175 Chronic glomerulonephritis. 
F Pigmentation of skin. 
No goiter. 
exophthalmos. Patient died. 
3 37 180 110 +34% 90 Symptoms for over seven years. 
M Subtotal thyroidectomy thrice. 
4 ® 220 110 +38% 110 Died of cerebral hemorrhage. 
5 33 160 95 +56% 124 Roentgen ray treatments. 
F Subtotal thyroidectomy. 
No exophthalmos, 
6 55 275 180 +30% 80 Epulis of jaw. 
M Died of cardiac insufficiency. 
7 56 210 90 +38% 120 Thyroid adenoma for over 30 years. 
F 260 110 Mild diabetes mellitus, hemiplegia. 
8 36 210 110 +25% 96 No exophthalmos, 
F No goiter. 
Roentgen ray treatments. 
SUMMARY 


syndrome described, the outstanding symptoms 
which are increased basal metabolic rate and vascular hyper- 
tension (systolic and diastolic). excess epinephrin 
artificially introduced into the body the pharmacological effects 
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are such that there results these same abnormal changes, namely, 
augmentation heat production and elevation the blood 
pressure. Upon this basis therefore suggested that these 
eases there operating condition excessive epinephrin ac- 
tion and the syndrome described ‘‘Clinical Symptomatic 


appears act independently the 
thyroid. 
The points differentiation between this symptom-complex 


and exophthalmie goiter are enumerated and described. 
additional illustrative case recorded. 
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Abstract Department 


Comparative experiments the action and d-adrenine 
the gas exchange organs different conditions 
Versuche iiber die Wirkung von und d-Adrenalin auf den 
Gaswechsel von Organen verschiedenem Zustande). Abder- 
halden (E.) Gellhorn (E.), Arch. ges. Physiol. (Berl.), 
1926, 212, 523-534. 


Both intact and minced striped muscle difference 
could detected the action and d-adrenine the gas- 
exchange. concentration 1:50000 was necessary produce 
increase oxygen consumption. Both and d-adrenine pro- 
duced increased oxygen consumption stomach and heart muscle, 
the former more. Minced stomach muscle relatively insensitive 
adrenine. Liver tissue, intact minced, affected similarly, 
and more favorably l-adrenine.—A. 


Effect adrenalin upon blood sugar following ligation the 
hepatic artery. Collens (W. S.), Shelling (D. H.) Byron (C. 
S.), Proc. Soc. Exper. Biol. Med. (N. Y.), 1926, 23, 545-546. 


“Ligation the hepatic artery causes abnormally high 
degree carbohydrate oxidation with total depletion glycogen 
stores the During this process adrenalin 1/1000 intrave- 
nously injected has less and less effect the longer after ligation 
injected. When hypoglycemia has developed, adrenalin does not 
affect the blood sugar level. When adrenalin does not influence 
the blood sugar level, the glycogen the tissues becoming ex- 
hausted and hypoglycemic convulsions will occur few hours. 

—J. 


Total metabolism and the adrenals (Le metabolisme sommet 
les capsules surrénales). Giaja (J.) Chahovitch (X.), Compt. 
rend. Acad. (Par.), 1925, 181, 885-886. 


Adrenalectomized rats cannot alter their thermogenesis, which 
cannot raised above the basal value. The injection adrenine 
permits increase total metabolism, sometimes the height 
the normal rat.—A. 


Adrenal secretion produced asphyxia. Houssay (B. A.) Moli- 
nelli (E. A.), Am. Physiol. (Balt.), 1926, 76, 538-549. 


The effect asphyxia adrenal discharge was studied 
dogs. was found that closure the trachea produced marked 
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adrenal discharge minutes, reaching the maximal point 
This discharge was registered recipient dog showing, rise 
blood pressure; increased heart rate; constriction the 
denervated limb. paralysis produced curare co- 
bra venom produces asphyxia and consequently adrenal discharge. 
Potassium cyanide produces adrenal discharge. Diminished oxygen 
tension the efficient cause the discharge these cases. CO, 
accumulation has apparent effect. Asphyxia acts the cen- 
tral nervous system and the stimulus transmitted through the 
Summary. 


Functioning autoplastic suprarenal transplants. Jaffe (H. L.) 
Plavska (Alexandra), Proc. Soc. Exper. Biol. Med. (N. Y.), 
1926, 23, 528-530. 


The adrenals were removed from rats, cut two and the parts 
retransplanted between the fascia and wall. The me- 
dulla degenerates most cases and the cortex remains and in- 
creases size. Out rats only died instead 40% 
which the usual death rate after adrenalectomy. 

guinea pigs the same procedure was followed except that 
the medullary tissue was removed, and the cortical material cut 
into small pieces for transplantation. Out cases died within 
days, usual after adrenalectomy this animal. The other 
lived more than two weeks and six were still alive and growing 


Animal experiments the physiological metabolic action cer- 
tain hormones. The action adrenine starvation (Tier- 
experimentelle Untersuchungen iiber die 
Wirkung bestimmter Hormone. Die Wurkung des Adrena- 
lins Hungerzustande). Junkersdorf (P.) (P.), Arch. 
ges. Physiol. (Berl.), 1926, 211, 414-432. 


Adrenine produces starved animals marked hyperglycae- 
mia the first day, which gives place normal values the 
second, and most cases recurs the third day. some ani- 
mals which starvation was continued after cessation adrenine 
definite hypoglycaemic values were obtained. The amount adre- 
nine used within limits apparently without influence the ini- 
tial time action, the height duration the hyperglycaemia. 
Usually there parallel glycosuria. Blood and urine nitrogen 
were usually increased the adrenine period, water content 
the blood lowered, diuresis increased. The liver was practically 
glycogen-free, and its weight was extraordinarily low hours after 
the last adrenine dose. Definite fat-infiltration the liver oc- 
Muscle-glycogen was less than starved controls. 

—A. 
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Central stimulation the adrenals and the abdominal chromaphil 
body during insulin poisoning (Ueber die zentrale Reizung der 
Nebennieren und der Paraganglien wahrend der Insulinvergif- 


tung). Kahn (R. H.), Arch. ges. Physiol. (Berl.), 1926, 
212, 54-63. 


Poll’s results, that following insulin-poisoning the mouse 
there result morphological changes both parts the adrenals, 
are confirmed for rabbits and dogs. dogs the change affects the 
abdominal chromaphil body also. The morphological changes 
the chromaphil tissue are accompanied diminution its adre- 
nine content. Section the sphlanchnic rabbits protects the 
adrenal medulla from this insulin action.—A. 


Epinephrin reaction obesity. Krantz (C. I.) Means (J. H.), 
Proc. Soc. Exper. Biol. Med. (N. Y.), 1926, 23, 698-699. 


The rise metabolism and change ventilation after epineph- 
rin was the same the normal and the obese. There was smaller 


rise the respiratory quotient and pulse pressure the obese 


Clinical action adrenalin upon premature contractions. Otto (H. 
L.), Proc. Soc. Exper. Biol. Med. (N. Y.), 1926, 23, 814-815. 


Twelve patients with different types heart disease showing 
premature contractions were selected. These received c.c. 
1000 solution epinephrin hypodermically. The electrocardio- 
gram showed that the number premature contractions was in- 
creased.—J. 


The prenatal growth and natal involution the human suprarenal 


gland. Scammon (R. E.), Proc. Soc. Exper, Biol. Med. (N. 
Y.), 1926, 23, 809-811. 


The uterus undergoes period rapid increase size just 
before neonatal involution. analysis 1087 cases was used 
determine whether there was similar acceleration growth 
the adrenal just before the involution which takes place birth. 
Figures and chart are given show that this not the case. 


The endocrine basis pernicious vomiting pregnancy. Dickson 
(W.), Practitioner (Lond.), 1926, 116, 365-374. 


The author argues that the vomiting pregnancy due 
glycogen starvation the tissues. This the result the over- 
activity the islet tissue the pancreas and lack balance 
between the output adrenin and pituitary hormone. The author 
uses mammary substance counteract this condition.—J. 
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hormone heart-movement. IV. Experiments with alcoholic 

heart extracts (Ueber ein Hormon der Herzbewegung. IV. Ver- 
suche mit alkoholischen Froschherzextrakten). (L.), 
Arch. ges. Physiol. (Berl.), 1926, 212, 587-600. 


The alcoholic extract active, and withstands boiling. The 
therefore not protein. The ether extract 


The hormone and nervous regulation fat metabolism (Das hor- 
monal-nervése Regulationssystem des Fettstoffwechsels). Raab 
(W.), Ztsch. ges. exper. Med. (Berl.), 1926, 49, 179-269. 


report investigations, together with extensive review 
the literature and full discussion which the reader referred 
for details. Starvation dogs regularly increases blood fat and 
ketone bodies. This increase not particularly influenced sub- 
cutaneous injection extracts thyroid, gonads 
sulin does not influence blood fat but decreases ketone body con- 
tent blood for many hours with subsequent marked increase 
which can prevented glucose ingestion. Antuitrin most 
cases was without effect blood fat, but small number in- 
stances acted like small dose pituitrin, which fact the author 
assigns contamination the latter substance; antuitrin affects 
ketones like small dose pituitrin. Pituitrin subcutaneously 
decreases blood fat and ketones marked degree. Smaller doses 
injected into the lateral ventricles give intense reaction. This 
reaction fails completely greatly retarded after injury the 
infundibulum and tuber cinereum, after section the cord, after 
splanchnic section one side after phosphorus poisoning. The 
pituitrin reaction retarted adrenalin and insulin. Adrenalin 
alone decreases blood fat fewer cases than does pituitrin; after 
nervous lesions the adrenalin effect irregular. Ingestion glu- 
cose starving dogs decreases blood fat even after midbrain le- 
sion; effective for ketones only large amounts. The author 
thinks there direct relation between fat and sugar. 
After cord section, well after administration adrenalin fol- 
lowing injury the tuber cinereum, there marked percentage 
increase dry substance blood, while most the 
reverse occurs.—C. R2ed. 


the relation certain endocrines the salt content rat 
blood. Rohdenberg (G. L.) Krehbiel (O. F.), Cancer Re- 
search (Lancaster), 1925, 422-424. 


Hypermineralization the blood rats was found occur 
the extent 35% result incised wound; 45% after 
splenectomy; and 67% after thymectomy. each case there were 
“about the same changes the relative amounts potassium, 
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calcium and sodium.’’ Thyroidectomy increased the total salts 
the blood 110%, with 13% increase sodium and similar 
decrease potassium. Castration caused hypermineralization 
177%, with increase 18% the sodium content. Adre- 


nalectomy caused the greatest increase 203%, with the very low 
calcium content 9.5%.—J. 


Hermaphroditismus externus feminus. Bell (W. B.), Am. Obst. 
Gyn. (St. Louis), 1925, 10, 778-789. 


True hermaphroditismus externus feminus rare, and 
probably result sudden access masculinity-producing se- 
cretions after the genitalia have almost completely developed 
foetal life. The individuals should always regarded females. 
The treatment recommended the excision the phallus and the 
exposure and enlargement the entrance the vagina.—M. Lee. 


Histological studies the right genital gland the ovariectomized 
hen histologique glande génitale droite Poule 
ovariotomisée testicule). Benoit (J.), Compt. rend. Acad. 
sc. (Par.), 1926, 182, 


Total precocious extirpation the left ovary the hen results 
the transformation the right genital gland into testis, whose 
development can proceed the elaboration spermatozoids. 
Histological studies confirm this conclusion.—A. 


investigation into the causation the onset labor parabio- 


sis during pregnancy. Kross (I.), Am. Obst. Gyn. (St. 
Louis), 1926, 11, 64-69. 


Eleven pairs pregnant rats, different stages gestation, 
were united parabiosis, with common abdominal cavities. 
pairs each animal went into labor the usual time the termina- 
tion its own period gestation. The animal less advanced 
pregnancy continued the end its normal gestation period with- 
out being affected the labor its twin.—M. Lee. 


Experimental hermaphrodism and antagonism the sex glands. 
VI. The significance operative interference the testis for 
the condition female hormonal effects (Experimenteller Her- 
maphroditismus und der Antagonismus der Geschlectsdriisen. 
VI. Ueber die Bedeutung des operativen Eingriffs 
fiir das Zustandekommen des weiblichen hormonalen 


Lipschiitz (A.) Voss (H. V.), Arch. ges. Physiol. 
(Berl.), 1926, 211, 266-278. 


After one-sided castration the remaining intact testis does not 
prevent normal development transplanted ovary but inhibits 


the consequences such transplantation, fewer positive results ap- 
pearing than after complete castration.—A. 
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Experimental hermaphroditism and antagonism the sex glands. 
VII. Disturbance spermatogenesis and the female hormonal 
effect (Experimenteller Hermaphroditismus und der Antagonis- 
mus der VII. der Spermatogenese 
und weiblicher hormonaler Effekt). (A.), Tiitso (M.), 
Suvikul (D.) Vesnjakov (S.), Arch. ges. Physiol. (Berl.), 

1926, 211, 279-304. 


When the testes are transplanted into the abdomen without 
damaging their blood supply, intrarenal ovarian transplantation 
produces female hormonal effects within few 
mental cryptorchism, essentially disturbance spermatogenesis, 


Experimental hermaphroditism and antagonism the sex glands. 
The significance spermatogenous substance for the pro- 
duction female hormonal effects—hormone and substrate (Ex- 
perimenteller Hermaphroditismus und der Antagonismus der 

Geschlechtsdriisen. VIII. Ueber die Bedeutung spermatogener 

Substanzen fiir das Zustandekommen des weiblichen hormonalen 

Effekts—Hormon und Substrat). (A.), Arch. ges. 

Physiol. (Berl.), 1926, 211, 305-323. 


thought that the disturbance spermatogenesis resulting 
from the inhibitory effect the female hormone the testes 
produced through sensibilizating substances produced autolytically 
the canals the testis from the sperm-producing cells and not 


Experimental hermaphroditism and antagonism the sex glands. 
IX. The law constant follicle number. Influence ovarian 
transplants through the ovaries (Experimenteller Her- 
maphroditismus und der Antagonismus der Geschlectsdriisen. 
Das Gesetz der konstanten Follikelzahl. Die Beeinflussung 
des ovariellen Transplantats durch die Ovarien 
(A.), Adamberg (L.), Tiitso (M.) Vesnjakov (S.), 
Arch. ges. Physiol. (Berl.), 1926, 211, 682-696. 


The follicular development intrarenal ovarian transplants 
was inhibited the presence ovaries situ, although they re- 
mained female guinea pigs for months. Only one 
case was large Graafian follicle present, and none were corpora 
lutea present the transplant. This lends new support the law 


Experimental hermaphroditism and the antagonism the sex 
glands. The different sex-reaction the ovarian transplant. 
Comparative experiments with ovarian transplants males and 
females (Experimenteller Hermaphroditismus und der Antago- 
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nismus der Geschlectsdriisen. Die geschlechtsverschiedene 
Reaktion auf das ovarielle Transplantat. Vergleichende Versuche 
mit Overientransplantation bei und 
(A.), Tiitso (M.), Voss (H. V.), Vesnjakov (S.) 
Adamberg (L.), Arch. ges. Physiol. (Berl.), 1926, 211, 697- 
721. 


Marked differences are observed with ovarian transplants into 
castrates the two sexes. Males show stormy progressive de- 
velopment within weeks, which can lead milk secretion 
within weeks. females there intensive development, in- 
terrupted more less regular pauses, some extent correspond- 


ing the oestrus cycle and seldom proceeding far the 


Experimental hermaphroditism and the antagonism the sex 
glands. XI. Hyperfeminisation and protracted rut (Experimen- 
teller Hermaphroditismus und der Antagonismus der Geschlechts- 
driisen. XI. Hyperfeminierung und protrahierte 
(A.), Arch. ges. Physiol (Berl.), 1926, 722-744. 


The ovarian transplant shows sex difference itself, shown 
histological differences, when implanted into castrated males 
and females. The stormy development the mammary apparatus 


Experimental hermaphroditism and the antagonism the sex 
glands. XII. Influence age the host the carrying out 
the female hormonal effects. Conclusion (Experimenteller 
Hermaphroditismus und der Antagonismus der 
XII. Der des Alters des Wirtstieres auf das Zustande- 
kommen des weiblichen hormonalen Effekts. Schlusswort). Lip- 
(A.), Arch. ges. Physiol. (Berl.)., 1926, 211, 745-760. 


immature ovary transplanted into adult male develops 
maximum endocrine action weeks, but transplanted into 
young male develops only after about weeks. The same period 
required for adult ovary transplanted into young male. The 
endocrine action depends therefore the age the host and not 
the ovary. 


Histologic interrelationships menstruation and ovulation. Novak 
(E.), Am. Obst. Gyn. (St. Louis), 1925, 10, 802-807. 


review recent work this field. Most workers agree 
that ovulation occurs variable time after menstruation, but 
most usually about the 13th 14th day the cycle. Ovula- 
tion believed necessary precursor menstruation. 


—M. Lee. 
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The relation thymus and testes growth. Paton Edin. 
J., 1926, New Series 33, 351-356. 


Observations testes 185 children between and years 
old show that there acceleration testicular growth the 
age 15. This corresponds with the beginning thymic involu- 
tion shown Hammar’s work. The author discusses the work 
Halmar and Marshall (1914) guinea pigs showing that their 
results can interpreted indicate (1) increased growth 
the testes following thymusectomy, (2) retardation growth 
under 300 grams, after combined thymusectomy and castration. 


Therapeutic use ovarian graft. Pettinari (V.), Gynécologie 
Obstétrique (Par.), 1926, 19; Abst. Am. Ass., 86, 1731. 


Pettinari applied ovary grafting 332 animals, dogs, rabbits, 
rats, etc. The grafts survived only animals the same species 
and with manifest deficiency the sex hormone. The results 
were negative cases old ovariectomy, after removal the 
uterus. early grafting seemed prevent the by-effects 
ovariectomy. also stimulated the mental activity and function- 
ing different organs old animals. The experimental findings 
afford sound basis for ovary grafting women. The clinical 
indications for are: defective arrested development the sex 
organs; removal ovaries and pathologic menopause; sterility 
ovarian origin; syndromes from endocrine glands, also certain 
mental affections. Further research may prove the efficiency 
ovarian grafts senility. The purpose the grafting may 
stimulation the ovarian gland substitution its function. 
The grafts may implanted the genital organs close them, 
intraperitoneally extraperitoneally. Good results were obtained 
with implants Douglas’ pouch front the bladder. 
possible that the retrorenal space may advantageously used for 
implantation the ovary. 


Studies the physiology reproduction birds. Riddle 
Reinhart (W. H.), Am. Physiol. (Balt.), 1926, 76, 660-675. 


The relation the parathyroids reproduction has been 
studied means measures the serum calcium male and 
female pigeons kept under constant conditions food and confine- 
ment. Data were obtained for thirteen different stages the 
reproductive cycle. role the parathyroids avian reproduc- 
tion has been found and described. Male doves and pigeons show 
marked fluctuations the serum calcium level the various 
stages the cycle. Female pigeons regularly show extremely 
large increase blood calcium—to double the normal value—at 
each ovulation period. This rise blood calcium the female 
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begins approximately 123 hours before the beginning the forma- 
tion egg-shell, and wise explained large calcium 
for shell formation. probably first all expression 
newly found relation which the parathyroids bear reproduc- 
tion the female bird. During three five days female pigeons 
withstand, without trace adverse effect, degree hypercal- 
cemia considerably excess that thought Collip and co-work- 
ers result death dogs. The available evidence for blood 
calcium changes during menstruation, pregnancy, lactation and 
menopause the human and other mammals discussed. 
dence for seasonal change the level blood calcium found. 
immature pigeons lower values were found winter and higher 
values summer. this same animal known that the testes 
and ovaries undergo size change the same direction the 
serum calcium, and that the thyroid largest the time the 
serum calcium its minimal seasonal value. and 
inconclusive data were obtained the question sex difference 
the amount calcium the blood. These studies were made 
continuation extended examination the mechanisms 
which forced crowded ovulation effect modifications sexuality 
and sex ratios pigeons. found that under the conditions 
which bring about those sexual changes the parathyroid activity, 
measured the serum calcium, maintained abnormally 
high Summary. 


Simplified method preparation ovarian hormone and proper- 
ties purified product. Ralls (J. O.), Jordan (C. N.) Doisy 
(E. A.), Proc. Soc. Exper. Biol. Med. (N. Y.), 1926, 23, 592- 
593. 


Detailed instructions for purifying the hormone are given. 
Chemical analysis the product showed 
N—0.9%, P—0.00% and molecular weight 475 calculated from freez- 
ing point depression. smallest gram molecule containing one 
atom nitrogen must have weight about 


Some limitations the action the so-called follicular hormone 
birds. Riddle (O.) Tange (M.), Proc. Soc. Exper. Biol. Med. 
(N. Y.), 1926, 23, 648-652. 


The authors summarize their results follows: refer- 
ence made the more important earlier studies the action 
utero-stimulating substance mammals. small group 
tests the utero-stimulating action placental extract, and 
substance prepared from the liquor folliculi the sow the Allen- 
Doisy method, have obtained few positive results—enlarge- 
ment and hyperemia the oviduct virgin doves. This supplies 
the last necessary fact proof the lack specificity, between 
birds and mammals, this substance. Heavy dosage failed 
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effect response the virgin oviduct some cases. Responses 
the ovary and sex behavior virgin and mature doves have 
not been observed. insufficient number cases was studied 
but our results indicate less ready, and less varied, response 
the bird this substance than has been found for 


Gonads cross-transplantation Sebright and Leghorn fowls. Roxas 
(H. A.), Proc. Soc. Exper. Biol. Med. (N. Y.), 1926, 23, 789- 
793. 


The Sebright male has so-called the Leghorn 
male-feathering. series carefully controlled experiments 
the testes these two forms were interchanged. When the grafts 
took they gave cocks with normal sex and fighting instincts, but did 
not change the feathering characteristics the normal males 
the form which they were 


Function the ovary. Zondek (B.) Aschheim 
Wehnschr. (Berl.), 1926, 400-404. 


(S.), Klin. 


Zondek and Aschheim report that implants human 
ovarian tissue and placenta into mice are resorbed they may induce 
oestrous changes the test animals which are the 
vaginal smear. Positive tests for active material the implanted 
tissues are often obtained this way. They report positive re- 
sults from follicular fluid, the walls large follicles, premenstrual 
corpora lutea, corpora lutea pregnancy and placenta. They re- 
port negative results from ovarian tissues containing only small 
follicles and from corpora lutea removed during and just after 
menstruation. The tissue implants are not transplants. They are 
equivalent rather injections extracts.—E. Allen. 


Combating the insulin hypoglycemia. Abelin (J.) Goldener (J. 
E.), Klin. (Berl.), 1925, 1777-1778. 


earlier experiments the authors noted that phosphates in- 
creased hyperglycemia. This led them the idea that phosphates 
might used combating the insulin hypoglycemia rather 
prevent insulin hypoglycemia giving phosphates mouth the 
same time that insulin administered. They used rabbits for this 
experiment, also for controls. the controls, following the injec- 
tion units insulin (Eli Lilly and Co.) blood sugar dropped 
mg. per 100 hours from the original figure mg. 
per 100 one rabbit; another rabbit was start, 
units insulin were injected and gm. Na,PO, given mouth 
water hours later blood sugar was 97, and 
hours was still mg. per 100 ce. another rabbit fasting 
blood sugar was mg. per 100 cc. units insulin injected and 
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only cc. water given mouth, hours later blood sugar was 
56, hours 56, hours mg. per 100 Other figures 
similar nature are given, all indicating the prevention 
marked hypoglycemia giving sodium phosphate water 
mouth.—H. John. 


diabetic gangrene, with particular reference value insulin 
its treatment. Blotner (H.) Fitz (R.), Boston J., 
1926, 194, 1155-1162. 


The endocrine interest this paper lies the fact that since 
the introduction insulin the mortality has gone from 25% down 


The insulin content tumor tissue. Cori (G. T.), Cancer Re- 
search (Lancaster), 1925, 408-410. 


Cori used the method Doisy, Somogyi and Shaffer and found 
only traces insulin carcinoma the breast, melano-sarcoma, 
leiomyoma the uterus and lymphosarcoma dog.—J. 


The comparative action pancreatic extract Acanthias vulgaris 
and insulin from beef (Extrait pancréatique 
vulgaris; son action comparée celle boeuf). 
Ducloux (E.) Cordier (Miss G.), Compt. rend. Acad. sc. 
(Par.), 1925, 181, 342-344. 


The pancreatic extract Acanthias produced hypoglycaemia 
when injected into guinea-pigs and rabbits, but the degree hypo- 
glycaemia could not related the weight the animal. Intra- 
cardiac injections gave sensibly greater 


The use insulin eclampsia. Stander (H. J.) Duncan (E. 

E.), Am. Obst. Gyn. (St. Louis), 1923, 10, 823-826. 
Insulin treatment was used with beneficial results acute 
cases eclampsia. Six cases are reported upon detail. The 
indications for the treatment are coma semi-consciousness follow- 
ing convulsion, CO, combining power below, and con- 
siderable increase blood sugar. The dosage (15-25 units) 
regulated according the degree hyperglycemia, and the weight 
the patient.—M. Lee. 


Diabetic and arteriosclerotic gangrene the lower extremities. 
Eliason (E. L.) Wright (V. M.), Sur. Gynec. Obst. (Chi- 
cago), 1926, 42, 753-768. 


Analysis given series cases arteriosclerotic and 
diabetic gangrene the lower extremities which have 
been amputated. One-fifth one-fourth all diabetics die gan- 
grene. The fifth and sixth decades are dangerous. Females die 
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slightly earlier than males. Diabetic gangrene appears the 
average decade earlier than the senile type.—A. 


Insulin infant feeding. Green (H.) Robbins (G.), Boston 
J., 1926, 194, 1162-1167. 


Seven undernourished children the hospital were given 
injection one unit insulin for each grams carbohydrate 
their diet. One received one unit for each grams, and an- 
other one unit for each grams. The authors summarize the 
results these nine cases follows: 

All cases gained with the exception one, and this was 
due severe complication. 

six cases the gains were striking. 

“3. There was observed improvement the general condi- 
tion five cases. 

One case had doubtful reaction. 

“5. two the cases not only stopped the progressive 
loss weight but succeeded obtaining slight gain. 

“We not wish leave the impression that insulin the 
panacea for malnourished infants, but are merely attempting 
offer our own observations limited number 


The proof that hormone concerned external pancreatic secre- 
tion. Ivy (A. C.) Farrell (J. I.), Proc. Soc. Exper. Biol. 
Med. (N. Y.), 1926, 23, 577-578. 


the jejunum opened transplanted and pancreatic 
transplant made, then HCl N/10 N/120 applied the jejunal 
mucosa will cause the pancreas secrete actively. The latent 
period three six minutes.—J. 


Animal experiments the physiological metabolic action certain 
hormones. II. The action choline starvation 
Wirkung bestimmter Hormone. Die Wirkung des Cholins 
Hungerzustande). (P.) Kohl (A.), Arch. 
ges. Physiol. (Berl.), 1926, 211, 612-635. 


Under choline action animals, whether starved not, show 
hypoglycaemia, the intensity and duration which depends the 
state nourishment. Liver glycogen higher than starved 
animals, and fat content lower. concluded that the hypogly- 
caemia due insulin action, produced choline (secretin) 
action.—A. 


The hexophosphoric acid blood normal and diabetic organism 
and its relation adrenalin and insulin. Lawaczek (H.), Klin. 
Wehnschr. (Berl.), 1925, 1858-1861. 
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The author attempted estimate the quantity hexophos- 
phoric acid blood. found that was not soluble Baryta, 
but the reduction barium succeeded separating the 
hexophosphoric acid phosphoric acid from the free glucose 
the blood, and then estimated its quantity hexose its reduc- 
tion. The values hexophosphoric acid found were 0.66 mg. per 
100 cc. one case old arteriosclerotic and mg. per 100 
case diabetes mellitus. Most cases were about mg. per 
100 altho this first figure the diabetic was high; further 
examination showed variation from the non-diabetic, fact, 
one severe case diabetes the figures were lower than non- 
diabetics. The height blood sugar bears relation the acid. 
When high blood sugar diabetic suddenly reduced, the h.p.a. 


also somewhat diminished, though not always; times the acid 
even rises. 


The author studied the effect adrenalin hyperglycemia 
acid. injected man ce. 1:1000 Merck 
adrenalin. one hour blood sugar rose from the original figure 
111 171 mg. per 100 slightly falling afterward; the h.p.a., 
the other hand, dropped promptly minutes from 1.38 mg. 
per 100 cc. 1.04 mg. per 100 when the end the hour 
rose its original value, and the end 105 min. rose 1.54 
mg. per 100 Repeated trials showed the same. The only draw- 
back these experiments that cc. blood required for 
the acid determination. 

The next experiment was performed with 100 units insulin 
(Tetewop) dog. Blood sugar dropped from mg. 
min. and mg. per 100 min., whereas the h.p.a. 

rose steadily from 0.78 0.91 and 1.02 mg. per 100 respec- 
tively. The author thinks this proof the hypothesis that 
the breaking down glucose goes thru the stage h.p.a. com- 
bination. 

diabetic patients the author found two distinct groups: 
(1.) Those who, following insulin, present drop blood sugar and 
rise h.p.a., which later shows compensatory drop, and (2.) 
group which minutes after insulin distinct decrease 
h.p.a. takes place, e., negative phase takes place very quickly, 
which the author explains the organism reacting insulin 
allergy manner. The antagonism between insulin and adrenalin 
the carbohydrate metabolism shows also the fact that 
such diabetics react adrenalin thru drop the blood sugar 
figure, which was also observed Brosamlen, Dresel and Kylin, 
and which was described the latter authors paradoxical adre- 
nalin action, but which Lawaczek considers not such but 
insulin action which brought about the allergically reacting 
organism, where the increase adrenalin avercompensates quickly 
thru its liberation insulin. 
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From these findings the author concludes that there are two 
forms diabetes, the one which reacts insulin normal way 
(drop blood sugar, rise hexophosphoric acid), which thinks 
true pancreatic diabetes with more less destruction insular 
tissue, and the other which reacts allergically, which designates 
functional diabetes which thinks rests pathological bal- 
ance between insulin and adrenalin. These diabetics respond 
insulin with lowering adrenalin with increase hexophos- 
phoric acid.—H. John. 


Experiments the thoracic lymph the dog. Influence 
insulin and adrenine the thoracic lymph the dog (Unter- 
suchungen der Brustganglymphe des Hundes. Ueber den 
des Insulin und Adrenalins auf die Brustganglymphe des 
Hundes). Meyer-Bisch (R.), Giinther (F.) Bock (Dorothee), 
Arch. ges. Physiol. (Berl.), 1926, 211, 341-355. 


Insulin produces decrease lymph flow and dilution 
lymph. The chlorine content increases, calcium and potassium de- 
These changes are produced rather earlier and quite inde- 
pendently the lowering lymph sugar. Adrenine produces ex- 
actly opposite effects (except that calcium remains unaffected) and 
these can take place without any increase lymph 


Nitrogen balance low protein diet case diabetes mellitus. 
McClellan (W. S.) Hannon (R. R.), Proc. Soc. Exper. Biol. 
Med. (N. Y.), 1926, 23, 817-819. 


The diabetic patient bed was kept diet containing 
grams protein for 106 days. The fats and carbohydrates were 
varied give 2000 calories. Insulin was used regularly. The ni- 
trogren balance and weight were maintained this diet.—J. 


The changing conception diabetes disease. Tuttle (G. H.), 
Boston J., 1926, 194, 931-932. 


the light recent pathological studies diabetes 
looked functional disorder which possibly the damage 
the islet tissue secondary result rather than primary cause. 

—J. 


Transplantation human parathyroid case chronic tetany 
adult. (Tetanie Chronique Des Adultes Transplantation 
Parathyroides). Frugoni (C.) Scimone (V.), with note 
Comolli (A.), Presse Méd. (Par.), 1926, 34, 355-358. 


These authors report case chronic tetany adult. 
The blood calcium was 9.2, 8.7 and mgs. per 100 and the 
electrical excitability the muscles was low. was thought 
first the patient was epileptic well, but the pupils did not 
parathyroid from young girl undergoing operation 
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for parenchymatous goitre was transplanted into the vaginalis 
the testicle using technique. The parathyroid was fixed 
means catgut. The graft palpable present. The symp- 
toms tetany disappeared and the calcium the blood was in- 
creased, being 9.4, 10.8 and 10.9 per 100 c.c.—E. Larson. 


Effect parathyroid hormone certain signs and symptoms 
tuberculosis. Gordon (B.), (Roark (J. L.) Lewis (A. K.), 
Am. Ass. (Chicago), 1926, 86, 1683-1686. 


series sixty tuberculous patients, parathyroid hormone 
injections were given. There followed improvement strength, 
increased warmth, and lessened muscular and pleuritic pain. 
some instances, there was also favorable effect laryngeal tuber- 
culosis. The effect cough was variable; the dry hacking cough 
was often aggravated; the productive coughs were often less trou- 
blesome during treatment, and there was decreased expectoration. 
There was favorable effect dyspnea. The most striking objec- 
tive feature was the control pulmonary hemorrhage. This was 
relieved quite constantly. There was also decrease the edema 
the arytenoids and other structures involved laryngeal tuber- 
culosis, with some evidence healing. pleurisy and pulmonary 
congestion there was evidence decreased rales following the ad- 
ministration the parathyroid hormone. the roentgen-ray ex- 
amination, there was suggestive clearing the lung fields, but 
evidence calcification. general there was favorable effect 
the condition the patients, shown increase appetite, 
gain weight, and lowered temperature and pulse rate. The un- 
toward features were arthritic pains, dryness the throat, in- 
creased coughing, palpitation, weakness, and periods elevated 
temperature and pulse with loss weight and appetite, and were 
usually due overdosage. These phenomena were generally re- 
lieved following the withdrawal the medication, and seldom reap- 
peared during moderate dosage. There appears evidence 
that favorable effect pulmonary tuberculosis obtained from 
maintaining high calcium content the circulating blood. The 
authors comment the desirability caution the interpretation 


The spasm tetany considered disturbance the physiology 


muscle. Martin (J. P.), Quart. Med. (Oxford), 1926, 19, 
311-321. 


Martin presents evidence which indicates that the spasm 
tetany intrinsically muscular. puts forward the theory that 
this spasm due the breaking down chemical influences 
the lactacidogen (glycogen) the muscles involved. Calcium its 
normal concentration the blood inhibits this breakdown, but 
small reduction calcium content removes great part this 
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inhibitory action. Lactacidogen breaks down more easily when the 
hydrogen-ion concentration reduced; the effects alkalosis 
helping cause tetany and acidosis relieving may thus 
explained.—J. 


The reality action thymus diet growth and development 
frog larvae (Ueber das Wesen der Wirkung der Verfiitterung von 
Thymusgewebe auf Wachstum und Entwicklung 
larven). Abderhalden (E.), Arch. ges. Physiol. (Berl.), 

1926, 211, 324-332. 


Tadpole experiments are not suitable decide the question 
the internal secretion the 


Relation suprarenal cortex thyroid and thymus glands. Ma- 
rine (D.), Arch. Path. Lab. Med. (Chicago), 1926, 175-179. 


The failure involution the actual regeneration the 
thymus exophthalmic goiter, acromegaly, Addison’s disease and 
status lymphaticus, suggested Marine that the thymus must play 
some important, though not vital, role, the maintenance the 
balance action other internal secretions. thyroidec- 
tomized rabbits known age, the involution the thymus was 
hastened. For these and other reasons cited from the literature, 
Marine convinced that the thyroid gland necessary for normal 
thymus growth and function. “large rabbits and 
rats was shown that suprarenalectomy exerts powerful stimu- 
lating influence the thymus: sexually immature animals 
stimulating further growth; animals with highly involuted 
thymuses, bringing about regeneration the thymus. The 
regeneration includes both medulla and cortex the thymus. 
Gonadectomy alone delays involution the thymus, probably 
way suprarenal involvement. Gonadectomy and suprarenalec- 
tomy combined causes more marked regeneration the thymus 
than either these alone. Thyroidectomy prevents the regenera- 
tion the thymus which usually follows suprarenalectomy. 
functionally active thyroid, therefore, appears necessary for thymic 
regeneration which follows suprarenalectomy. The combined effect 
suprarenalectomy and gonadectomy results certain lymphoid 
and thymus hyperplasia rabbits and rats which persists until 
regeneration accessory interrenal tissue corrects the physiologic 
defect. The syndrome thus experimentally produced resembles 
status lymphaticus and believed depend mainly partial 
loss certain functions the interrenal and sex glands rather 
than the chromaffin tissue. The normal and abnormal lymphoid 
and thymic hyerplasias infancy and childhood are believed 
manifestations functional under-development the interrenal 
and sex glands varying intensity. The so-called lymphatic con- 
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stitution which underlies accompanies exophthalmic goiter and 
Addison’s disease also appears dependent partial suppres- 
sion certain functions the interrenal and sex glands.—J. 


The influence thyroid feeding the Islets Langerhans the 
guinea pig. Cameron (G. R.), Path. Bact. (Edinb.), 1926, 
29, 177-183. 


Twenty-five guinea pigs were fed with thyroid extract for 
periods varying from days, and guinea pigs approxi- 
mately the same size were used controls. the end the ex- 
periments the animals were killed, the pancreas was removed and 
weighed and the ratio islet total pancreatic tissue was deter- 
mined Vincent’s method. the basis these experiments 
Cameron concluded that the guinea-pig feeding with thyroid ex- 
tract causes hypertrophy the pancreas and increase the 
proportion islet tissue.—J. 


The influence the autonomic nervous system the function 
the thyroid gland. Crawford (J. H.) Hartley (J. J.). 
Exper. Med. (Balt.), 1925, 42, 179-191. 


The authors this paper undertook investigate the influ- 
ence stimulation and section the various nerves going the 
thyroid gland its histological appearance with the hope throw- 
ing some light the mechanism control its function. Because 
the marked differences which were found occur the glands 
different rabbits, the method used was that first removing one 
lobe before stimulating dividing the nerves going the other. 
Experiments were carried out which all combinations stimula- 
tion and section sympathetic and vagus branches were tested. 
For study the tissues were fixed Muller’s fluid with per cent 
formalin and the sections stained with iron hemotoxylin and eosin. 
Careful examination revealed changes the histology the 
gland following either section prolonged faradic stimulation 
its nerve 


The innervation the thyroid (Zur Innervation der Schilddriise). 
Engel (W.), Arch. ges. Physiol. (Berl.), 1926, 211, 433-439. 


Adrenine produces dilatation the thyroid blood vessels when 
injected locally intravenously, whence concluded that the Sym- 
pathicus the vasodilator and secretory nerve the gland. 

—A. 
Interrelationship Basedow’s and Addison’s diseases (Maladie 


Basedow Addisonisme). Etienne (G.) Richard (G.), Rev. 
d’Endocrinol. (Par.), 1926, 1-11. 


evidence interrelationship between the thyroid and the 
adrenals the authors cite two cases well marked Addison’s syn- 
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drome following the incidence of, and disappearing after the suc- 
cessful treatment of, exophthalmic goiter. third case which 
the development Addison’s disease preceded that exophthal- 
mic goiter treatment failed forestall fatal 


Surgical care the toxic thyroid. Frank (L. W.), Southern 
(Birmingham), 1926, 19, 450-453. 


The author summarizes his views follows: 
Rest the hospital essential for the proper pre-operative 
care the toxic thyroid, and such treatment the condition the 
patient greatly improved. may necessary from 
few days several weeks. During this period the heart and kid- 
ney function and the nervous stability the patient should care- 
fully evaluated. The result such observation combined with 
study the basal metabolic rate gives fairly accurate index 
the severity the intoxication. the administration iodin 
some form severe cases may sooner brought condition for 
safe operation. Local anesthesia reinforced with gas-oxygen the 
best anesthetic for such cases. the employment the anoci 
method Crile certain otherwise inoperable cases may suc- 
cessfully operated.—J. 


The effeet hypophysin and thyroid extract secretion urine 
(Die Wirkung von Hypophysin und Thyreoidin auf die Diurese). 
Frey (E.), Arch. exper. Path. Pharmakol. (Leipz.), 1926, 

110, 329-334. 


The colloidal constitutents the blood were unaffected when 
pituitary extract was injected into the circulation rabbits; urine 
secretion was increased vasodilatation and increased blood flow. 
Thyroid extract caused the the blood rise, cessation 
urine secretion, and oedema formation.—G. 


Studies experimental cretinism. Nutritional disturbances 
bones. Kunde (Margarete M.) Williams (L.), Proc. Soc. 
Exper. Biol. Med. (N. Y.), 1926, 23, 812. 


Rabbits and rats after thyroidectomy develop condition sim 
ilar rickets though fed adequate diet.—J. 


Studies experimental cretinism. Nutritional disturbances, 
pellagra and xeropthalmia. IV. The influence thyroidectomy 
the central nervous system. Kunde (Margarete M.), Proc. 
Soc. Exper. Biol. Med. (N. Y.), 1926, 23, 812-813. 


Xeropthalmia and the lesions characteristic pellagra appear 
thyroidectomized rabbits kept diet adequate for the controls. 
Cretin rabbits were carried through the growth period with 
doses thyroxin dessicated thyroid. Thyroid treatment was then 
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stopped. The animals developed progressive paralysis starting 
the hind quarters. Autopsy showed lesions the spinal cord. 


The transplantation parathyroids partial thyroidectomy. Lahey 
(F. H.), Surg. Gynec. Obst. (Chicago), 1926, 42, 508-509. 


Parathyroids should carefully searched for the specimen 
following operation, and, found, transplanted. The belly the 
sternomastoid the most convenient place into which transplant 
them; care should taken see that the cavity into which they 
are transplanted dry.—A. 


Studies compensatory hypertrophy the thyroid 
Further investigation the influence iodine hypertrophy 
the thyroid gland with interpretation the differences 
the effects iodine the thyroid under various pathologic con- 
ditions. Loeb (L.), Am. Path. (Boston), 1926, 19-32. 


Loeb carried out seven series experiments 148 guinea 
pigs, which received potassium iodide after previous removal 
the greater part the thyroid, and served controls. Six 
types grades hypertrophy were distinguished. the basis 
these experiments can definitely stated that potassium 
iodide does not prevent the hypertrophy the thyroid gland the 
guinea pig which follows extirpation great part the thyroid 
the contrary, all Loeb’s experiments, the average 
hypertrophy was greater the animals which received potassium 
iodide than the control animals. There are, addition the 
amount thyroid removed and the amount iodine fed the 
animals, other variable factors which influence the degree hyper- 
trophy following extirpation, such seasonal changes and others 
which are unknown. former experiments, Loeb found that 
the average hypertrophy less marked the summer months than 
that experiments carried out during the winter. the basis 
his results, Loeb offers tentative explanation the influence 
iodine the structure and function the 


Further observations autotransplantation and homoiotrans- 
plantation thyroid gland the guinea pig. Loeb (L.), Am. 
Path. (Boston), 1926, 99-110. 


Loeb followed the successive changes auto- and homoio- 
transplants thyroid tissue guinea pigs for periods 
days after transplantation. observed significant differenees 
between the two types. There gradual elimination those 
factors which distinguish early auto-transplant from normal 
organ. the gradual disappearance fibrous tissue, some fat 
tissue and the accumulations lymphocytes, the tissue relations 
the transplant tend attain the same mutual equilibrium which 
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exists normal organs. The normal equilibrium between tissues 
determined auto-substances which this case are given off 
acinus cells and which act upon the connective tissue cells, blood 
vessels and lymphocytes. The large majority 
the other hand, can arranged three types, from 
complete destruction condition approaching those found syn- 
genesio-transplants, according the severity the destruction 
caused mainly the activity the connective tissue and lymph- 
ocytes the host. While these differences the behavior the 
transplants are essentially graded accordance with the genetic 
relationship donor and host, there are some indications that non- 
genetic variable factors (e. g., age, pregnancy, etc.) may cer- 
tain extent modify the intensity the reaction.—J. 


Hyperthyroidization experiments dogs. Thyroid and carbo- 

hydrate tolerance (Hyperthyreoidisationsversuche Hunden. 
Schilddriise und Mark (R. E.), Arch. 
ges. Physiol. (Berl.), 1926, 523-547. 


dose grams sugar per kilo body-weight produces ali- 
mentary hyperglycaemia normal dogs during hours. 
ficially hyperthyroidized dogs show markedly increased hyper- 
glycaemia, while thyroidectomized dogs show less effect than the 
normal animals. Hence intermediate carbohydrate metabolism 
linked with thyroid 


Hyperthyroidization experiments dogs. IV. Action iodine- 
poor thyroid preparations (Hyperthyreoidisationsversuche Hun- 

Mark (R. E.) and Stradal (A), Arch. ges. Physiol. (Berl.), 

1926, 212, 486-500. 


Both peroral and subcutaneous administration large amounts 
almost completely iodine-free thyroid preparation produced 


The influence the thyroid carbohydrate metabolism (Thyroid 
normal cases and exophalmic goiter under irradia- 
tion). Maselli (D.),.Problemi nutrizione (1924), 367-380; 
Ber. ges. Physiol. exptl. Pharmakol. (1925), 31, 69; Abst. Chem. 


Absts., 20, 1652. 


Irradiation normal thyroid dogs produced hyperglycemia 
without glucosuria. other parts the body did not 
influence carbohydrate metabolism. similar effect was produced 
irradiation the thyroid patient with exophthal- 
histological changes the thyroid were observed. 


mic goiter. 
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Exophthalmic goiter the Pacific Northwest. Mason (J. T.), Surg., 
Gynec. Obst. (Chicago), 1926, 42, 663-666. 


Good results are claimed with Lugol’s solution. Removal 
small thyroid ligation after few days’ treatment with 
the soluti and partial thyroidectomy the same patient after six 
weeks’ treatment showed histologically conversion the 
typical picture exophthalmic goiter into colloid gland with very 


The treatment exophthalmic goitre. Moorhead (T. G.), Practi- 
tioner (Lond.), 1926, 116, 402-410. 


This plea for the medical treatment goitre. The patient 
placed nursing home, the thyroid treated with ice-bags for 
week and then with x-ray intervals for month. The patient 
rests home month. Then the x-ray treatment repeated. 
Lugol’s solution helpful the early part the treatment. 


Endemic goiter and intelligence school children. Oleson (R.) 


Fernald (Mabel), Public Health Reports (Washington), 1926, 
41, 971-986. 


Three thousand seven hundred and ninety-six children the 
sixth grade the Cincinnati public schools were included 
study having for its purpose the determination whether endemic 
goiter influences intelligence. Some degree enlargement was 
found 25.2% the white boys and 39.6% the white girls in- 
cluded the survey. Two indices were utilized determining the 
intelligence the children studied: First, the information afforded 
school retardation advancement indicated age; second, 
the records standard group test decided measure intelligence. 
Analysis chronological age data, indicative school retardation 
advancement, failed reveal significant variations between 
thyroid-normal and thyroid-enlarged children. comparison the 
percentile ranks the thyroid normal and the thyroid enlarged 
failed show differences sufficient magnitude warrant the 
conclusion that the thyroid normal have keener mentality than 
the thyroid enlarged. Children with marked thyroid enlargements 
were apparently slightly less intelligent the average than those 
with normal slightly enlarged thyroids. However, the number 
children with marked thyroid involvement was relatively small, 
suggesting the desirability further observances children with 
marked thyroid enlargements before drawing conclusions concern- 
ing the influence thyroid size upon intelligence. 


simple and accurate method determining basal metabolic rate. 
electrometric (Katharometer) Rabinowitch 
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(I. M.), Bazin (Eleanor V.), Can. Med. Ass. (Montreal), 
1926, 16, 638-646. 


The katharometer has been used for testing permeability 
baloon fabric, for measurement composition alveolar air, and 
flue gas tester. here applied measure the percentage 
carbon dioxide expired air, which passed through two oppo- 
site wires Wheatstone bridge circuit and affects the heat 
generated them, giving galvanometer reading proportional 
the carbon dioxide present. The instrument placed circuit with 
air meter, and, from the percentage and total volume ex- 
pired the basal metabolic rate determined. The results, compared 
with those determined with Tissot gasometer and Haldane gas 
apparatus, show extremely good agreement, and this open circuit 
method seems give greater accuracy than the clinical closed circuit 
instruments.—A. 


The value iodine the surgical treatment exophthalmic goiter. 
Richardson (E. P.), Boston J., 1926, 194, 1066-1071. 


The author emphasizes from his own experience (1) the benefits 
Lugol’s solution reducing the operative risk such cases; 
(2) the temporary character the action the solution that 
the patient must carefully followed and the operation done the 
most favorable moment; (3) that more extensive operation can 
performed under such conditions than was safe without the pre- 
liminary iodine treatment; (4) that surgically the thyroid case 
remains grave risk even though markedly improved the iodine 
treatment. 


local sympathetic hyperthyroidism (Ueber den 
vegetativen Reflex bei Hyperthyreoidismus). (M.), 
Detusche med. (Berl.), 1926, 10, 1-4. 


The author reports diagnostic test for 
that, his experience, often useful detecting latent cases. 
This local erythema sweating the region the thyroid 
gland following the injection test dose pilocarpine. Five 
illustrative cases are reported.—R. 


Three cases thyroid metastasis bones. Simpson (W. M.), 
Surg., Gynec. Obst. (Chicago), 1926, 42, 489-507. 


There such entity “benign metastasizing goiter;’’ the 
use this confusing term should abandoned. Two the cases 
reported showed osseous metastases microscopically benign thy- 
roid tissue, associated with clinically negative goiters. Both subse- 
quently developed carcinoma the thyroid and died within two 
years. most previously reported cases authors have published 
shortly after discovering the innocent microscopic appearance the 
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metastases, and without waiting learn the outcome. Many cases 
have been recorded which microscopical examination tissue 
from the metastasis revealed normal thyroid structure, while his- 
tological study tissue from the thyroid gland showed areas 


undoubted carcinoma. Seventy-seven previously published case 


Studies hyperthyroidism. II. The significance changes the 
thymus glands thyroid-treated frog tadpoles. Speidel (C. C.), 
Am. Anat. (Phila.), 1926, 37, 141-157. 


The normal thymus glands tadpoles the green frog (Rana 
clamitans) consist almost entirely lymphoid aggregations inter- 
spersed with large blood sinuses. They function lympho- 
cytopoietic organs. Administration thyroid extract the tad- 
poles brings about definite changes the thymus glands. Lymph- 
ocytes, especially the larger ones, are stimulated mitotic prolifera- 
tion. The blood sinuses become reduced size. The hyperplasia 
lymphoid cells followed their extensive ameboid migration into 
the blood sinuses and thence into the general circulation. The in- 
creased production lymphocytes not peculiar the thymus 
glands, but occurs many regions the body. There is, there- 
fore, general lymphoid reaction hyperthyroidism. Excess thy- 
roid autacoid acts upon various types undifferentiated cells 
cause mitotic division. the blood cells lymphocytes are the rela- 
tively undifferentiated type. the tadpoles and frog they func- 
tion blood mother-cells for erythrocytes, granulocytes and mono- 
The new metabolic conditions hyperthyroidism establish 
need for more erythrocytes, well granulocytes and mono- 
cytes. The lymphoid hyperplasia regarded the preliminary 
phase the response the part the body supply these cell 
types. The possibility suggested that the lymphoid hyperplasias 
associated with human exophthalmic goiter, which reach their ex- 
treme form status lymphaticus, are the same fundamental 
nature and significance.—Author’s Abstract. 


lodin the treatment hyperthyroidism. Thomas (H. M.) 
Reinhoff (W. F.), South. (Birmingham), 1926, 19, 87-94. 


careful review the important literature with list refer- 
ences followed report cases. Lugol’s solution was 
given patients kept bed and fed liberal diet. The average 
age the series was years. There was average reduction 
36.8% the basal metabolic rate. The maximum effect occurred 
the average 11.8 days after the administration was begun. These 
subjects were operated on. They showed much less post-operative 
weight than those operated upon without preliminary iodir~ 
therapy. series cases part the thyroid was 
before Lugol’s solution was given. second operation was done 
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after course iodine treatment and the portions thyroid 
excised each operation compared histologically. The author’s 
important conclusions are that iodin produces marked clinical 
improvement cases Graves’ disease and causes reversion 
the thyroid gland Graves’ disease from state hyperplastic 
over-activity condition approximating thyroid gland from 
normal individual (having once passed through the hyperplastic 
stage thereafter the quiescent gland probably always contains 
excess colloid). This effect rarely permanent and should 
closely followed appropriate surgical procedures. small 
but definite number cases exophthalmic goiter the administra- 
portion apparently normal though hypersensitive persons iodin 
may produce the clinical picture hyperthyroidism possibly even 
Graves’ disease. Finally, may regarded proved that although 
iodin has not yet been shown effect permanent cure, 
indispensable adjunct safe surgical procedure the treatment 
exophthalmic goiter.—J. 


relation between experimental hyperthyroidism and barring 
poultry. Torrey (H. B.), Proc. Soc. Exper. Biol. Med. (N. Y.), 
1926, 23, 536-537. 


Dessicated thyroid added the diet thyroxin injections 
produce changes the feather structure. The uniform broad lacy 
borders formed naked barbs found some feathers the male 
are modified overgrowth the barbules form scalloped 
edge. These scallops correspond closely with the pigment bars. 


Watkins (J. T.), Ann. Clin. 


Inflammations the thyroid gland. 
Med. (Balt.), 1926, 628-642. 


concluded that the thyroid gland very infrequently the 
site inflammatory processes. Practically all types inflamma- 
tory reaction may occur the gland. Chronic interstitial lesions 
are most frequent and most instances are associated with other 
processes which dominate the clinical picture, viz., simple hyper- 
trophy, parenchymatous hyperplasia, adenomatous hyperplasia, col- 
loid goiter, etc. Varying grades hypofunction, even marked 
myxedema, may follow any the types inflammatory reaction. 
What has been called thyroiditis many pathologists probably 


The relation the thyroid gland the surface tension the blood 
plasma. The effect thyroidectomy. Wilhelmj (C. M.) 
Fleisher (M. S.), Exper. Med. (Balt.), 1925, 63, 179-193. 


The authors report their results from series experiments 
which the effect thyroidectomy the surface tension the 
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blood plasma was studied. The surface tension arterial blood 
plasma was determined the Nouy tensiometer control 
and thyroidectomized male guinea pigs various intervals fol- 
lowing the operation. the majority the experiments the plasma 
was ailowed stand minutes before determinations were made, 
but the remainder readings were made immediately and the 
20-minute period well order determine the time-drop. 
gradual elevation the surface tension the plasma was found 
occur result thyroidectomy, reaching its height from 
days. The time-drop (difference between the initial and 
minute determinations) was greater the plasma from normal 
than that from operated animals. The average surface tension 
values for the controls was 53.2 dynes while that the oper- 
ated animals was 57.3 dynes. The authors suggest that these 
changes are due decrease the amount certain normally 
occurring surface-active substances, the production which de- 
pendent upon the thyroid 


The relation the thyroid gland the surface tension the blood 
plasma.. II. The effect the administration thyroid extract 
and thyroxin, Wilhelmj (C. M.) Fleisher (M. S.), Exper. 
Med. (Balt.), 1925, 63, 195-205. 


The object the experiments presented this communica- 
tion was that determining the effect thyroxin extract admin- 
istration the surface tension blood plasma normal guinea 
pigs. The surface tension the plasma from arterial blood was 
measured animals before and again after the administration 
animals showed decrease surface tension the plasma 
ranging from 1.9 13.9 dynes with mean value dynes. 
The remainder showed little change. seven control ani- 
mals bled the same time and kept under identical conditions, six 
showed variations the surface tension the plasma ranging 
from 0.5 dyne increase 0.6 dyne decrease the two determina- 
tions, while one showed fall dyne. Two animals given thy- 
roid extract over period days gave values considerably be- 
low normal. The hypothesis suggested the authors that the 
changes observed are due increase some normally occur- 
ring surface-active constituents, which are produced result 
increased cellular metabolism. 


reticle endothelial cells the thyroid and parathyroid. Wil- 


liamson (G. S.) Pearse (I. H.), Path. Bact. (Edin.), 
1926, 29, 167-169. 


Williamson and Pearse previously presented evidence that 
lymph sinusoid the essential feature the parenchyma the 
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thyroid gland. this paper they describe endothelial reticle 
the thyroid and parathyroids composed fused processes 
adjoining endothelial cells which may granular and appear 
distinct from the endothelium the web blood capillaries 
which enfolds the follicles. These large cells they believe 
similar the Kupfer cells the liver and they identify this inter- 
lacing meshwork with the reticulo-endothelial system Aschoff. 
The contents the cytoplasm the reticulo-endothelial cells vary 
with variations the functional activity the thyroid and para- 
thyroid glands.—J. 


Thyroid opotherapy dyspituitarism. Wynn (J.), Am. Ass. 
(Chicago), 1926, 86, 820-822. Abst. 


The author records case dyspituitarism which has been 
under observation for twenty-eight months and which the cor- 
relation between clinical status and the amount thyroid extract 
ingested well illustrated. The patient’s imperfect co-operation 
during the earlier months treatment afforded striking demon- 
stration the effects both insufficient and excessive 
Thyroid extract and the whole pituitary substance were administered 
orally, capsules. The daily doses were divided into three equal 
parts, given morning, noon and night. The daily dose whole 
pituitary substance varied from grains grains (0.06 gm. 
0.9 gm.). was discontinued after five months. Thyroid extract 
was given daily doses grains (0.09 0.5 gm.). Dis- 
continuance the thyroid extract invariably was followed 
return symptoms. Since March 15, 1924, daily dose grains 
(0.4 gm.) has been taken with periods interruption. 
occasion has arisen for other medication. this treatment, the 
man has remained symptom-free for thirteen months. 
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